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ADVERTISEMENT  by  the  EDITOR 


JF  FLATTER  myfelf,  that  this  Colletlion  of  the  Works  of  my  Father,  properly 
arranged,  will  prove  not  only  acceptable  to  his  Pupils  and  Friends,  but  ufc~ 
Jul  to  the  Public,  as  many  of  them  treat  exprefsly  of  Practical  Subjecls,  and  that 
in  all  fome  application  to  Practice  is  pointed  out. 

To  the  Works  printed  under  his  own  infpeclion,  I  have  added  two  Pieces. 

The  firftw  an  Oration  De  Cuticula  Humana,  delivered  by  him  above 
forty  years  ago  in  the  Common  Hall  of  this  Univerfity  ;  in  which  many  curious 
circum/lances  are  defcribed  ivhich  had  efcaped  the  obfervation  of  former  Anato- 
mi/Is,  particularly  the  appearance  of  the  Fibres  that  connecl  the  Cuticula  to  the 
Cutis  Vera,  ivhich  fince  that  lime  has  been  annually  demonjlrated  in  the 
Anatomical  Theatre  of  this  Place. 

The  other  Piece  is  an  Ess  ay  on  Comparative  Anatomy,  compofed 
from  notes  taken  at  his  Leclures,  and publifhed  at  London  in  I 744. 

But  as  this  Essay  was  publifhed  without  his  confent  or  knowledge,  and  that 
of  courfe  many  errors  had  crept  into  it ;  I  have  endeavoured  to  correel  thefe, 
and  made  a  few  additions  to  it,  from  obfervations  colle&ed  by  himfelf  with  a 
view  to  a  larger  work  on  that  fubjeel ;  but  which,  by  various  avocations,  he 
was  prevented  from  profecuting. 

To  the  whole  are  prefxed  an  Engraving,  executed  by  Mr  Basire,  from 
an  excellent  Portrait  of  my  Father  by  Allan  Ramsay,  EJq  ;  and  an  Account 
of  his  Life,  compofed  by  my  brother  Dr  Donald  phyfician  at  London. 


E  d  1  k.  Feb. 

1781.  5 
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THEAuTHORof  the  following  meets,  the  lateDr  Alexander  Monro, 
phyfician,  and  profeffor  of  medicine  and  of  anatomy  in  the  univer- 
fity  of  Edinburgh,  was  defcended  by  his  father  from  the  family  of  Monro 
of  Milton,  which  formerly  had  large  polTemons  in  the  county  of  Rofs  ; 
and  by  his  mother,  from  that  of  Forbes  of  Culloden. 

His  grandfather  Sir  Alexander  Monro  of  Bearcrofts,  and  grand-uncle 
David,  were  both  Colonels  in  the  army  of  king  Charles  at  the  battle  of 
Worcefter,  where  David  was  killed.  After  the  Reftoration,  Sir  Alex- 
ander quitted  the  profemon  of  arms,  and  ftudied  the  law ;  and  foon  after 
being  admitted  an  advocate,  was  appointed  one  of  the  principal  clerks  of 
the  court  of  Seffion.  He  left  two  fons  behind  him.  George,  the  eldeft, 
having  entered  into  the  army,  arrived  at  the  rank  of  Major;  and  after 
quitting  the  fervice,  retired  to  live  at  Auchinbowie,  a  feat  he  had  in  the 
county  of  Stirling. 

The  younger  fon,  John,  the  father  of  our  Author,  was  bred  to  phyfic 
and  furgery.  After  having  finifhed  his  ftudies,  he  ferved  for  fome  years 
as  a  furgeon  in  the  army  under  King  William  in  Flanders.  Before  his 
appointment  in  the  army,  he  had  married  his  coufin  Mifs  Forbes,  niece 
to  Mr  Forbes  of  Culloden;  and  for  fome  years  fucceflively  obtained  leave 
of  abfence  from  the  army  in  the  winter,  and  refided  with  his  wife  in  Lon- 
don, where  his  fon  Alexander  was  born  on  the  8th  of  September  O.  S. 
1697. 

About  three  years  thereafter,  he  quitted  the  army,  and  went  to  fettle 
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as  a  furgeon  at  Edinburgh,  where  his  knowledge  in  his  profemon  and 
engaging  manners  foon  introduced  him  into  an  extenfive  practice.  Per- 
ceiving early  marks  of  fuperior  talents  in  his  fon  (an  only  child),  he  paid 
the  greater!  attention  to  his  education,  and  it.  became  the  object  from 
which  he  ever  derived  his  greateft  felicity. 

The  fon  fhewed  an  early  inclination  to  the  ftudy  of  phytic;  and  the  fa- 
ther, after  giving  him  the  beft  education  that  Edinburgh  then  afforded, 
fent  him  fuccefftvely  to  London,  Paris,  and  Leyden,  to  improve  himfelf 
further  in  his  profeflion. 

At  London,  he  attended  the  lectures  of  MefTrs  Hawkfbee  and  Whifton 
on  experimental  philofophy,  and  the  anatomical  demonftrations  of  Mr 
Chefelden.  He  at  the  fame  time  employed  himfelf  much  in  diffection  j 
and  having  been  admitted  a  member  of  a  fociety  of  young  phyflcians 
and  furgeons,  who  by  rotation  read  difcourfes  on  the  ufes  of  the  different 
organs,  he  read  to  them  the  firfl  fketch  of  his  general  account  of  the 
bones,  which  has  been  fince  publifhed.  From  the  bodies  he  diffected  he 
made  a  great  many  anatomical  preparations,  which  he  fent  home  to  his 
father^  who,  after  mewing  them  to  the  college  of  phyflcians,  gave  them 
to  be  depofited  in  the  cabinet  of  curiofities  which  was  then  kept  at  fur- 
geon's  hall ;  and  Mr  Adam  Drummond,  who  was  nominal  profefTor  and 
demonftrator  of  anatomy  to  the  furgeons  company,  was  fo  well  pleafed 
with  them,  that  he  defired  his  father  to  write  to  our  young  ftudent,  that  if  he 
continued  to  improve  himfelf  in  the  ftudy  of  anatomy  as  he  had  begun, 
he  would  refign  in  his  favour  fo  foon  as  he  fhould  return  to  Edinburgh. 

From  London  he  went  to  Paris,  where  he  attended  the  hofpitals,  and 
the  lectures  which  were  read  on  the  different  branches  of  phyfic  and  fur- 
gery  at  that  time. 

Towards  the  end  of  autumn  1718,  he  went  to  Leyden,  and  ftudied  un- 
der the  great  Boerhaave;  to  whom  he  became  particularly  known,  by  ha- 
ving a  great  number  of  cafes  fent  to  him  from  Scotland  to  confult  him 
upon.  Boerhaave  foon  conceived  a  high  opinion  of  the  quicknefs  of  his 
parts  and  of  his  knowledge  in  his  profeflion,  and  wrote  a  very  favourable 
opinion  of  him  to  his  friends.  And,  from  manufcripts  which  flill  re- 
main, it  appears  that  he  was  very  affiduous,  and  gave  great  application  to 
his  ftudi.es  wherever,  he  went. 

On 
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On  his  return  to  Edinburgh,  in  autumn  1719,  Meflrs  Drummond  and 
Macgill,  who  were  then  conjunct  nominal  profeflbrs  and  demonftrators  of 
anatomy  to  the  furgeons  company,  offering  to  refign  in  his  favour,  he 
found  himfelf  under  the  neceflity  of  entering  a  member  with  them. 

Soon  after  his  appointment,  his  father  prevailed  on  him  to  read  fome 
public  lectures  on  anatomy,  and  to  illuftrate  them  by  mewing  the  anato- 
mical preparations  which  he  had  made  and  fent  home  when  abroad ;  and, 
without  his  knowledge,  invited  the  prefident  and  fellows  of  the  college  of 
phyficians,  and  the  whole  company  of  furgeons,  to  honour  the  firft  day's 
lecture  with  their  prefence.  This  unexpected  company  threw  him  into 
fuch  confufion  as  to  make  him  entirely  forget  the  words  of  the  difcourfe 
he  had  written  and  committed  to  memory.  Having  left  his  papers  at 
home,  he  was  at  a  lofs  for  fome  little  time  what  to  do:  but  having  a  ready 
prefence  of  mind,  he  immediately  began  to  {hew  fome  of  the  anatomical  pre- 
parations, in  order  to  gain  a  little  time  for  recollection;  and  very  foon  refol- 
ved  not  to  attempt  to  repeat  the  difcourfe  he  had  written,  but  to  exprefs  him- 
felf in  fuch  words  as  mould  occur  to  him  from  the  fubject,  which  he  was 
confident  he  underftood.  The  experiment  fucceeded;  he  delivered  him- 
felf well,  and  gained  great  applaufe  as  a  good  and  ready  fpeaker.  After 
this,  being  perfuaded  that  words  expreflive  of  his  meaning  would  always 
occur  in  fpeaking  on  a  fubject  which  he  underftood,  he  never  during  his 
whole  lifetime  attempted,  in  teaching,  to  repeat  the  words  of  any  written 
difcourfe ;  but  fpoke  from  memory,  and  exprefTed  himfelf  eafily,  and  even 
elegantly,  in  fuch  words  as  flowed  from  the  fubject. 

At  the  fame  time,  his  father  perfuaded  Dr  Alfton  profeffor  of  botany 
and  materia  medica  *,  then  a  young  man,  to  give  fome  public  lectures 
on  botany. 

In  the  beginning  of  the  winter  1720,  thefe  two  young  profefTors,  Dr 
Alfton  and  Dr  Monro,  began  to  give  regular  courfes  of  lectures,  the  one 
on  the  Materia  Medica  and  Botany,  the  other  on  Anatomy  and  Surgery; 
which  were  the  firft  regular  courfes  of  lectures  on  any  of  the  branches  of 
medicine  that  had  ever  been  read  at  Edinburgh,  and  may  be  looked  up- 

b  2  on 

*  Many  years  before  this  period  there  was  a  profeffor  of  botany  belonging  to  the  univer- 
fity,  but  none  of  Dr  Alfton's  predeceffbrs  had  given  regular  courfes  of  lectures. 
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on  as  the  opening  of  that  medical  fchool  which  has  fince  acquired  fuch 
great  reputation  all  over  Europe. 

In  fiimmer  1721  and  1 722,  Dr  Monro,  by  the  perfuafion  of  his  father, 
read  fome  lectures  on  chirurgical  fubjects  ;  particularly  on  wounds  and 
tumours,  which  he  never  would  publifh,  having  wrote  them  in  a  hurry 
and  before  he  had  much  experience ;  but  inferted  from  time  to  time  the 
improvements  he  thought  might  be  made  in  furgery,  in  the  volumes  of 
Medical  Effays  and  Obfervations,  of  which  fome  account  will  be  given 
hereafter. 

About  the  year  1 720,  his  father  communicated  to  the  phyficians  and 
furgeons  at  Edinburgh,  a  plan,  which  he  had  long  formed  in  his  own 
mind,  of  having  the  different  branches  of  phyfic  and  furgery  regularly 
taught  at  Edinburgh,  which  was  highly  approved  of  by  them;  and  by 
their  intereft  regular  profefforfhips  of  anatomy  and  medicine  were  infti- 
tuted  in  the  univerfity. 

His  fon,  Dr  Monro,  was  firffc  made  univerfity-profeffor  of  Anatomy; 
and  two  or  three  years  afterwards,  Drs  Sinclair,  Rutherford,  Innes,  and 
Plummer,  were  made  profeffors  of  Medicine  ;  the  profefforfhip  of  Materia 
Medica  and  Botany,  which  Dr  Alfton  then  held,  having  been  added  to  the 
univerfity  many  years  before. 

Immediately  after  thefe  gentlemen  were  elected  Profeffors,  they  began  to 
deliver  regular  courfes  of  lectures  on  the  different  branches  of  medicine,  and 
they  and  their  fuccefTors  have  uniformly  continued  fo  to  do  every  winter. 

The  plan  for  a  medical  education  at  Edinburgh  was  flill  incomplete 
without  an  hofpital,  where  fludents  could  fee  the  practice  of  phyfic  and 
furgery,  as  well  as  hear  the  lectures  of  the  profeffors.  A  fcheme  was 
therefore  propofed  by  Dr  Monro's  father,  and  others,  particularly  the  Mem- 
bers of  the  Royal  College  of  Phyficians  and  Board  of  Surgeons,  for  raifing 
by  fubfcriDtion  a  fund  for  building  and  fupporting  an  hofpital  for  the 
reception  of  difeafed  poor,  and  our  Author  publifhed  a  pamphlet  fetting 
forth  the  advantages  that  would  attend  fuch  an  inftitution.  In  a  fhort 
time  a  considerable  mm  of  money  was  raifed,  a  fmall  houfe  was  fitted  up, 
and  patients  were  admitted  into  it,  and  regularly  attended  by  many  of  the 
phyficians  and  furgeons  *  in  town. 

Some 

*  For  feveral  years  the  medicines  for  the  fick  in  the  hofpital  were  furnifhed  gratis  by  the 
furgeon-apothecaries  in  town. 
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Some  years  after  this,  a -plan  of  a  new  hofpital  capable  of  holding  near 
300  patients,  with  every  fort  of  convenience  for  them,  was  drawn  out  by 
the  late  Mr  Adams,  architect,  under  the  infpe&ion  of  the  managers,  and 
particularly  of  our  Author,  who  planned  the  operation- room  and  fome 
other  principal  parts.  A  patent  was  obtained  from  the  Crown,  forming 
the  contributors  to  the  charity  into  a  corporation,  with  the  power  of  no- 
minating eleven  managers  befides  the  profeffor  of  anatomy,  who  by  the 
charter  is  to  be  officially  one,  and  making  rules  for  the  election  of  their 
fucceilbrs.  Soon  after,  that  very  worthy  and  moft  excellent  citizen  the 
late  George  Drummond,  Efq;  one  of  the  Commiffioners  of  Excife,  who 
had  often  ferved  the  office  of  Firft  Magiftrate  (Lord  Provoft)  of  the 
city  of  Edinburgh,  and  who  was  one  of  the  moft  active  and  afliduous 
promoters  of  this  moft  ufeful  undertaking,  together  with  our  Author, 
were  unanimoufly  appointed  by  the  firft  contributors  to  fuperintend  the 
building  of  the  prefent  elegant  and  moft  ufeful  hofpital,  under  the  name 
of  the  Building  Committee. 

After  the  firft  ftone  was  laid,  fo  great  was  the  zeal  and  public  fpirit  of 
all  ranks  of  people  f  for  promoting  this  excellent  charity,  that  the 
building  was  completed  in  a  much  fhorter  time  than  the  moft  fanguine 
expectations  could  have  imagined :  And  it  has  fince  been  fo  largely  en- 
dowed, as  to  be  capable  of  receiving  a  great  number  of  difeafed  poor, 
whofe  cafes  the  ftudents  of  phyfic  and  furgery  have  an  opportunity  of 
feeing  daily  treated  with  the  greateft  attention  and  care  by  phyficians  and 
furgeons  eminent  in  their  profefhon  j  and  a  regifter  of  die  particulars 

of 

f  Dr  Moore,  in  his  account  of  Travels  through  Scotland,  mentions  this  hofpital.  He  fays,, 
"  They  have  likewife  an  infirmary  at  Edinburgh,  which  is  a  good  building  :  it  is  well- 
founded,  and  very  convenient  both  for  the  patients  and  the  chirurgical  operations.  The 
building  was  erected  by  the  inhabitants,  and  they  undercook  it  with  great  fpirit:  the  pro- 
prietors of  many  ftone-quarries  made  prefents  of  ftone  ;  others  of  lime ;  merchants  contri- 
buted timber;  carpenters  and  mafons  were  not  wanting  in  their  contributions;  the  neigh- 
bouring farmers  agreed  to  carry  the  materials  gratis ;  the  journeymen-mafons  contributed 
their  labours  for  a  certain  quantity  of  hewn  ftones;  and  as  this  undertaking  is  for  the  relief 
of  the  difeafed,  lame,  and  maimed  poor,  even  the  day-labourers  could  not  be  exempted,  but 
agreed  to  work  a  day  in  the  month  gratis  towards  the  ere&ion.  The  ladies  contributed  in 
their  way  to  it;  for  they  appointed  an  alfembly  for  the  benefit  of  the  work,  which  was  well 
attended,  and  every  one  contributed  bountifully."  See  Mr  Hamilton  Moore's  Collection  of 
Voyages  and  Travels,  p.  1064. 
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of  all  the  cafes  which  have  been  received  into  the  houfe  nnce  its  firft 
opening  has  been  kept,  in  books  appropriated  for  that  purpofe,  for  the 
ufe  of  the  ftudents. 

In  order  to  make  the  hofpital  of  (till  farther  ufe  to  the  ftudents,  Dr 
Monro  frequently,  while  he  continued  profeffor  of  anatomy,  gave  lectures 
on  the  chirurgical  cafes  ;  and  the  late  judicious  phyfician,  Dr  Rutherford, 
profeffor  of  the  practice  of  phyfic,  began  in  the  year  1 748  to  deliver  clini- 
cal lectures,  to  be  continued  every  winter,  on  the  moil  remarkable  cafes  in 
the  hofpital ;  and  his  example  was  afterwards  followed  by  our  Author 
after  he  had  refigned  the  anatomical  chair  to  his  fon,  and  by  Doctors 
Cullen,  Whyte,  Home,  and  Gregory  fenior  and  junior. 

Doctor  Monro,  though  he  was  elected  Profeffor  of  Anatomy  in  the  year 
1 72 1,  was  not  received  into  the  Univerfity  till  the  year  1725,  when  he 
was  inducted  along  with  that  great  mathematician  the  late  Mr  Colin 
Maclaurin,  with  whom  he  ever  lived  in  the  ftricteft  friendfhip. 

From  the  time  of  his  being  received  into  the  Univerfity,  till  the  time 
©f  his  refigning  in  favour  of  his  fon  the  prefent  Dr  Alexander,  he 
regularly  every  winter  gave  a  courfe  of  lectures  on  anatomy  and  fur- 
gery,  which  lafted  from  October  to  May,  digefted  under  the  following 
heads. 

1 .  He  began  with  giving  a  Hiflory  of  Anatomy :  in  delivering  of  which 
he  {hewed  a  ffcrength  of  memory,  and  facility  of  fpeaking,  beyond  moft 
men;  for  he  gave  a  regular  account  of  the  moft  remarkable  anatomifts 
from  the  earlieft  to  the  prefent  times,  mentioning  their  different  im- 
provements and  difcoveries,  the  dates  of  the  times  in  which  they  were 
made,  and  the  different  claims  of  authors  to  the  honour  of  parti- 
cular difcoveries,  without  ever  being  at  a  lofs  for  words,  or  ufing  any 
other  notes  than  the  names  of  the  anatomifts,  with  the  times  in  which 
they  had  lived. 

1.  He  entered  on  the  Ofteology ;  and  after  giving  fome  lectures  on  the 
ftructure,  ufes,  and  difeafes,  of  the  bones  in  general,  he  entered  into  the 
confideration  of  the  particular  bones ;  each  of  which  he  fhewed  to  the 
ftudents,  both  fingly  and  in  the  fkeleton ;  and  after  demonftrating  its 
particular  parts  and  ftructure,  he  treated  of  its  ufes,  and  the  difeafes  and 
accidents  to  which  it  was  liable. 

3,  4.  He 
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3,  4.  He  demon ftrated,  on  adult  fubjects,  the  Mufcles,  the  Abdomi- 
nal and  Thoracic  Vifcera,  and  Brain ;  and  {hewed  the  Nerves  and  Blood- 
veffels  in  the  dead  bodies  of  children : .  and  after  demonftrating  each 
organ,  he  always  treated  particularly  of  its  ftructure  and  difeafes,  and 
mewed  preparations  of  the  different  parts  as  he  treated  of  them. 

5.  He  illuftrated  the  anatomy  of  the  human  body  by  the  dhTection 
of  different  animals,  Quadrupeds,  Fowls,  and  Fifties,  and  by  comparing  the 
ftructure  and  ufes  of  their  organs  with  thofe  of  the  human  body. 

6.  He  confidered  particularly  the  Difeafes  for  which  chirurgical  opera- 
tions were  commonly  undertaken,  and  the  beft  methods  of  treating 
them ;  and  then  {hewed  to  his  pupils  the  different  Operations  of  Surgery 
performed  on  dead  human  bodies,  and  mentioned  the  various  methods 
which  had  been  propofed  for  performing  them,  with  the  advantages  and 
difadvantages  attending  each- 

7.  After  the  operations  of  furgery,  he  ftiewed  the  different  Bandages 
and  Machines  ufed  in  furgery,  and  the  manner  of  applying  them ;  and 
mentioned  particularly  the  cafes  in  which  they  were  ufeful. 

8.  He  concluded  his  winter-courfe  with  fome  general  lectures  on  the 
Phyfiology  of  the  human  body. 

He  continued  with  the  greater!  afliduity,  and  without  the  leaft  inter- 
ruption, to  give  fuch  a  courfe  every  winter  for  near  forty  years  ;  and  fo 
great  was  the  reputation  he  had  acquired,  that  ftudents  flocked  to  him 
from  the  moft  diftant  corners  of  his  Majefly's  dominions- 
After  he  refigned  the  anatomical  chair  to  his  fon,  he  {till  endeavoured 
to  render  his  labours  ufeful  to  mankind,  by  reading  clinical  lectures  at 
the  hofpital  for  the  improvement  of  the  ftudents  ;  of  which  Dr  Duncan, 
who  was  one  of  his  pupils,  has  given  the  following  account.  "  There  I 
"  had  myfelf  the  happinefs  of  being  a  pupil,  who  profited  by  thejudi- 
"  cious  conduct  of  his  practice,  and  was  improved  by  the  wifdom  and 
"  acutenefs  of  his  remarks.  I  have  indeed  to  regret  that  I  attended  only 
"  the  laft  courfe  of  his  lectures  in  which  he  had  ever  a  {hare,  and  at  a 
**  time  when  he  was  fubjected  to  a  difeafe  which  proved  at  length  fatal* 
"  Still,  however,  from  what  I  faw  and  from  what  I  heard,  I;  can  venture 
"  to  aflert,  that  it  is  hardly  poflible  to  conceive  a.  phyfician  more  atten- 

"  tive 
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"  tive  to  practice,  or  a  preceptor  more  anxious  to  communicate  inftruc- 
"  tions.  His  humanity,  in  the  former  of  thefe  characters,  led  him  to 
"  beftow  the  moft  anxious  care  on  his  patients  while  they  were  alive ; 
"  and  his  zeal  in  the  latter  induced  him  to  make  them  the  fubject  of  ufeful 
"  lefTons  when  they  happened  to  die. 

"  In  the  different  ftations  of  phyfician,  of  lecturer,  and  of  manager  in 
"  the  hofpital,  he  took  every  meafure  for  inquiring  into  the  caufes  of 
"  difeafes  by  diffection.  He  perfonally  attended  the  opening  of  every 
"  body ;  and  he  not  only  dictated  to  the  ftudents  an  accurate  report  of 
"  the  diffection,  but  with  nice  difcrimination  contrafted  the  difeafed  and 
"  found  flate  of  every  organ.  Thus  in  his  own  perfon,  he  afforded  to 
"  the  ftudents  a  confpicuous  example  of  the  advantages  of  early  anatomi- 
"  cal  purfuits,  as  the  happieft  foundation  for  a  medical  fuperflructure. 
"  His  being  at  once  engaged  in  two  departments,  the  Anatomical  Theatre 
"  and  Clinical  Chair,  furnifhed  him  with  opportunities  both  on  the  dead 
"  and  living  body,  and  placed  him  in  the  moft  favourable  fituation  for 
"  the  improvement  of  medicine,  and  from  thefe  opportunities  he  derived 
"  every  poflible  advantage  which  they  could  afford." 

Of  the  Works  of  our  Author,  the  firft  and  greateft  is  his  Ofteology, 
or  Treatife  on  the  Anatomy  of  the  Bones ;  which  was  originally  publifhed 
in  the  year  1726,  for  the  ufe  of  the  ftudents  who  attended  his  lectures. 
In  this  performance  he  has  not  confinedhimfelf  to  a  mere  defcription  of  the 
bones,  but  has  added  many  practical  obfervations  and  corollaries.  It  met 
with  fuch  a  favourable  reception,  that  it  underwent  eight  different  editions 
during  his  lifetime,  and  was  tranflated  into  moft  of  the  European  lan- 
guages ;  and  the  French  edition  in  large  folio,  publifhed  by  Monfieur 
Sue,  demonftrator  to  the  Royal  Academy  of  Sculpture  and  Painting  at  Paris, 
is  adorned  with  as  elegant  and  mafterly  engravings  of  the  figures  of  the 
bones  as  are  to  be  found  in  any  anatomical  work. 

To  the  later  editions  of  his  Ofteology  he  annexed  a  Neurology  *,  or 

Anatomy  of  the  Human  Nerves,  in  which  he  defcribes  concifely  the 

larger  branches  of  the  particular  nerves  ;  avoiding  the  defcription  of  the 

very  minute  branches,  as  being  apt  to  confound  young  ftudents,  for 

whofe 

*  This  Treatife  on  the  Nerves  has  not  only  been  tranflated  along  with  the  Ofteology  into 
feveral  living  languages  ;  but  has  been  alfo  tranflated  into  Latin  by  itfelf-  with  notes,  by  Dr 

Coopmans  of  Franeker  in  Holland. 
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whofe  improvement  he  wrote*  In  this  treatife  he  has  alfo  mentioned 
moft  of  the  prevailing  opinions  concerning  their  ftructure  and  ufe;  and 
endeavoured  to  account  for  many  fymptoms  obferved  in  difeafes  from 
their  fympathy  and  mutual  connexions.  He  fubjoined  to  this  work,  a 
more  accurate  defcription  of  the  Receptacle  of  the  Chyle,  and  Thoracic 
Duct,  than  is  to  be  found  in  moft  fyftems  of  Anatomy. 

Soon  after  the  eftablifhment  of  the  hofpital,  the  profefTors  of  medicine 
and  many  other  phyficians  and  furgeons  in  town  formed  themfelves 
into  a  Society  for  collecting  and  publifhing  fuch  medical  obfervations  and 
eflays  as  mould  occur  to  them,  or  be  fent  to  them  by  their  friends, 
and  they  appointed  Dr  Monro  to  be  their  Secretary. — For  the  firft  year 
the  members  attended  the  meetings  of  the  Society,  and  revifed  and  made 
remarks  on  the  papers  prefented  to  them :  but  after  the  publication  of  the 
firft  volume  in  the  year  1732,  they  grew  remifs  in  their  attendance,  and 
very  foon  the  whole  care  of  the  collection  fell  upon  the  Secretary ;  in 
fo  much  that,  after  this,  fcarce  any  other  member  ever  faw  a  paper  of 
the  five  laft  volumes,  except  thofe  they  were  the  authors  of,  till  printed 
copies  were  fent  them  by  the  bookfeller. 

In  the  papers  of  that  collection  wrote  by  our  Author,  and  republilhed 
in  the  prefent  Volume,  he  has  made  many  material  improvements  on 
the  defcriptions  before  given  of  the  ftructure  and  ufes  of  feveral  parts  of 
the  body  ;  drawn  many  ufeful  practical  corollaries  from  anatomy ;  and 
propofed  many  new  improvements  in  the  method  of  performing  chirurgi- 
cal  operations,  moft  of  which  are  now  adopted  in  the  practice  and  writings 
of  our  more  modern  furgeons. 

The  fix  volumes  of  Medical  EfTays  and  Obfervations  which  contain 
thefe  papers  have  been  fo  much  approved  of,  as  to  have  undergone  various 
editions  in  the  Englilh  language,  and  to  have  been  tranflated  into  many 
foreign  languages  ;  and  the  late  celebrated  Dr  Haller  had  fuch  a  high 
opinion  of  them,  as  to  fay,  they  were  books  which  no  medical  man  ought 
to  be  without  *. 

After  the  publication  of  the  above-mentioned  fix  volumes,  the  late  Mr 
Maclaurin  ProfeiTor  of  Mathematics  propofed  to  enlarge  the  plan  of  the 

c  Society, 

*  «  Quinque  Volumina  Speciminum  Societatis  Edinburgenfis  prodierunt,  (quorum  ultimum 
"  duplex  eft),  Medicis  perutilia  et  Chirurgis  et  Anatomicis.  Monrous  ibi  eminet."  HaU«tf> 
Meth.  Stud.  Med.  p.  69.. 
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Society,  by  admitting  Gentlemen  eminent  in  literary  and  philofophical 
learning,  and  receiving  philofophical  as  well  as  medical  papers.  This 
propofal  was  approved  of :  but  after  this  new  Society  was  formed,  and 
feveral  papers  read,  their  meetings  were  interrupted  for  fome  years  ;  firft 
by  the  Rebellion  breaking  out  in  the  year  1 745  ;  and  afterwards  by  the 
<leath  of  Mr  Maclaurin,  which  happened  foon  after.  At  laft  they  were 
renewed,  principally  by  the  activity  of  our  Author,  who  was  then  elected 
one  of  their  Vice-Prefidents  ;  and  before  his  death  two  volumes  were 
publifhed,  and  fome  materials  for  a  third  collected.  In  the  two  firft 
volumes,  we  find  feveral  papers  written  by  our  Author,  which  contain 
many  ufeful  remarks  and  obfervations :  Thefe  alfo  are  reprinted  in  the 
prefent  Collection. 

His  laft  publication  was  his  Account  of  the  Succefs  of  Inoculation  hi  Scot- 
land ;  which  was  originally  written  in  anfwer  to  a  letter  fent  him  by  the 
Delegates  of  the  Faculty  of  Phyficians  at  Paris  appointed  to  examine  in- 
to the  merits  of  that  practice.  It  was  afterwards  publifhed  at  the  defire 
of  fome  of  his  friends,  and  had  a  good  effect  in  rendering  this  very  ufe- 
ful practice  more  univerfal  than  it  had  formerly  been  in  Scotland. 

Befides  the  works  which  he  publifhed,  he  left  feveral  Manufcripts, 
wrote  at  different  times,  on  different  anatomical  and  practical  fubjects. 
Of  thefe  the  principal  are,  A  Hiflory  of  Anatomical  Writers. — An  Enchei- 
refis  Anatomica. — Heads  of  many  of  his  Leclures. — A  'Treatifs  on  Compara- 
tive Anatomy. — A  Treatife  on  Wounds  and  Tumours. — Obfervations  on  fome 
Parts  of  Heifers  Surgery. — -An  Oration  de  Cuticula. 

Few  men  were  members  of  more  Societies  than  he ;  ftill  fewer  equally 
affiduous  in  their  attendance  of  thofe  which  in  any  way  tended  to  pro- 
mote public  utility. — He  was  a  manager  of  many  public  charities  ;  and 
not  only  a  member  of  different  medical  focieties,  but  likewife  of  feveral 
others  inftituted  for  promoting  literature,  arts,  fciences,  and  manufac- 
tures in  Scotland,  and  was  one  of  their  moft  ufeful  members.  While  he 
was  held  in  high  eftimation  at  home,  he  was  equally  efteemed  and  re- 
flected broad,  and  was  elected  member  of  the  Royal  Society  at  London, 
and  an  honorary  member  of  the  Royal  Academy  of  Surgery  at  Paris. 

He  was  not  only  very  active  in  the  line  of  his  own  profeffion,  but  as  a 
citizen  and  general  member  of  the  community  5  for,  after  he  had  refigned 

the 
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the  anatomical  chair  to  his  fon,  he  executed  with  the  ftricteft  pun&ua^- 
lity  the  duties  of  feveral  engagements  both  of  a  civil  and  political  na- 
ture *. 

His  character  was  not  more  confpicuous  in  public  than  it  was  amiable 
in  private  life.  He  was  brought  up  under  the  tuition  of  a  fond  parent, 
and  diftinguifhed  himfelf  by  the  moil  exemplary  filial  piety,  affording  to  an 
aged  father  every  comfort  that  a  man  in  the  decline  of  life  can  well  enjoy. 
The  father,  perfectly  at  eafe  with  regard  to  the  necefTaries  and  colive- 
niencies  of  life,  faw  with  the  utmoft  pleafure  an  affectionate  fon,  efteem- 
ed  and  regarded  by  mankind,  the  principal  actor  in  the  execution  of  his 
favourite  plan,  the  great  object  of  his  life,  the  founding  a  feminary  of 
medical  education  in  his  native  country ;  and,  three  years  after  the  firft 
(tone  of  the  new  hofpital  was  laid,  ended  his  days  in  a  calm  retreat  at  a 
pleafant  country- feat  which  his  fon  had  purchafed  in  the  county  of  Ber- 
wick.— The  fon,  who  furvived  him  near  thirty  years,  had  the  fatisfaction 
to  behold  this  feminary  of  medical  education  frequented  yearly  by  three  or 
four  hundred  {Indents,  many  of  whom  came  from  the  moil  diftant  cor- 
ners of  his  Majefty's  dominions;  and  to  fee  it  arrive  at  a  degree  of  repu- 
tation far  beyond  his  moft  fanguine  hopes,  being  equalled  by  few,  and 
inferior  to  none,  in  Europe. 

He  had  great  humanity  and  fweetnefs  of  temper,  and  was  endowed 
with  a  lingular  liberality  of  fentiment. — He  was  a  fincere  friend,  and  an 
agreeable  companion ;  an  affectionate  hufband,  and  a  kind  father  ;  and 
was  never  more  happy  than  when  he  could  ferve  thofe  whom  he  thought 
deferving. 

He  was  a  great  friend  to  civil  liberty,  and  fteadily  attached  to  the  pre- 
fent  royal  family.  After  the  unfortunate  affair  of  Preftonpans  in  the 
year  1745,  he  flew  to  the  field  of  battle,  to  aftift  the  fick  and  wounded  of- 
ficers and  foldiers  in  his  Majefty's  fervice ;  and  after  feeing  their  wounds 
dreffed,  he,  by  his  lingular  activity,  procured  them  provifions  of  every  fort, 
and  afterwards  procured  carriages  for  bringing  them  to  town,  where  he 
attended  them  with  the  greateft  afhduity  and  care.    At  the  fame  time, 

c  2  his 


*  He  was  a  Dire&or  of  the  Bank  of  Scotland,  a  Juftice  of  the  Peace,  a  Commiffioner  of- 
High-roads,  Ice.  , 


*k-  ■'  LIFE   OF   THE  AUTHOR. 

his  humanity  led  him  to  give  affiuance  to  many  of  the  wounded  rebels, 
who,  from  their  wounds,  had  become  objects  of  companion,  even  though 
engaged  in  a  caufe  which  he  did  not  approve  of.    The  fame  humanity 
led  him,  after  the  rebellion,  to  reprefent  to  government  the  affiftance  he 
had  got  from  fome  of  the  rebel  officers  in  procuring  provisions  and  ne- 
celfaries  for  the  wounded  officers  and  foldiers  in  his  Majefty's  fervice  on 
that  occauon,  which  contributed  to  procure  them  pardons.    And  having 
by  accident  got  certain  information  that  the  late  unfortunate  Dr  Cameron, 
who  was  fo  active  in  the  time  of  the  rebellion,  had  endeavoured  to  per- 
fuade  the  Pretender,  on  his  first  landing  in  Scotland,  to  return  to  France 
without  attempting  an  insurrection,  and  had  even  left  him  with  a  full 
refolution  of  taking  fteps  to  prevent  a  rebellion,  but  was  difappointed  by 
fome  of  his  relations  joining  the  Pretender  fooner  than  he  expected,  ma- 
king himfelf  in  a  manner  prifoner,  and  over-perfuading  him  to  join 
them ;  our  Author,  alongft  with  the  late  Earl  of  Morton  President  of  the 
Royal  Society,  drew  out  a  memorial  reprefenting  thefe  facts,  which 
Lord  Morton  laid  before  the  late  King  and  Council  while  Dr  Cameron 
was  under  confinement ;  and  his  late  Majesty,  who  was  always  inclined 
to  mercy,  afterwards  informed  Lord  Morton  that  he  would  certainly 
have  had  a  pardon,  had  it  not  been  for  certain  information  of  fome  trea- 
fonable  practices  that  were  going  on  at  the  time  he  was  apprehended,  in 
which  the  Doctor  was  fufpected  to  be  concerned. 

Dr  Alexander  Monro,  in  the  beginning  of  the  year  1725,  married 
Mifs  Ifabella  Macdonald,  fecond  daughter  of  Sir  Donald  Macdonald  of 
Macdonald,  in  the  Isle  of  Sky,  Baronet,  by  whom  he  had  eight  children, 
four  of  whom  died  young ;  the  other  four  are  still  alive,  viz. 

John  Monro,  Efq;  of  Auchinbowie,  Advocate,  Counfellor  at  Law. 

Dr  Donald  Monro,  Physician  to  the  Army  and  to  St  George's  Ho- 
spital ,  London. 

Dr  Alexander  Monro,  Phyfician,  and  Profeffor  of  Medicine  and 
of  Anatomy  and  Surgery  at  Edinburgh;  and  Mrs  Philp,  wife  of  James 
Philp,  Efq;  Judge  of  the  Court  of  Admiralty  for  Scotland. 

To  them  our  Author  proved  a  mod  affectionate  father.  In  their  youth, 
he  not  only  Superintended  their  education,  but  was  himfelf  their  mafter 

in 


LIFE    OF    THE  AUTHOR. 


xxi 


in  feveral  branches ;  and  when  they  grew  up,  he  made  them  his  compa- 
nions and  friends. 

He  was  a  man  of  a  ftrong  mufcular  make,  of  a  middle  ftature,  and 
poffeffed  of  great  ftrength  and  activity  of  body  ;  but  fubject  for  many 
years  to  a  fpitting  of  blood  on  catching  the  lealt  cold,  and  through  his 
whole  life  to  frequent  inflammatory  fevers  ;  which  he  ufed  to  attribute 
to  the  too  great  care  his  parents  took  of  him  in  his  youth,  and  to  their 
having  had  him  regularly  blooded  twice  a- year,  which  in  thofe  days  was 
looked  upon  as  a  great  prefervative  of  health. 

In  the  year  1762,  he  was  attacked  with  the  epidemical  catarrhal  fever 
called  influenza,  attended  with  pain  and  uneafinefs  in  making  water  and 
going  to  ftool,  which  remained  ever  after  during  his  life,  and  were  the 
firfl  fymptoms  of  that  long  and  painful  diforder,  a  fungous  eroding  ulcer 
of  the  rectum  and  bladder,  which  put  an  end  to  his  life.  The  diforder 
increafed  by  flow  degrees  ;  and,  from  May  1 766  to  July  1  oth  1 767,  the 
day  on  which  he  died,  gave  him  fo  conftant  and  great  pain,  that  he 
had  little  refpite  from  it  except  by  the  force  of  opium.  This  long  and 
painful  diforder  he  fufFered  with  the  fortitude  of  a  man  and  the  refigna- 
tion  of  a  Chriftian ;  never  once  repining  at  his  fate  ;  but  confcious  of 
having  acted  an  upright  part,  and  of  having  fpent  his  life  in  the  conftant 
exercife  of  his  duty,  he  viewed  death  without  horror,  and  talked  of  his  own 
diflblution  with  the  fame  calmnefs  and  eafe  as  if  he  were  going  to  fleep. 

Such  was  the  life  of  our  author ;  and  we  mall  conclude  this  long  nar- 
rative with  a  letter  written  from  the  late  John  Forbes,  Efq ;  of  Culloden, 
(fon  to  that  great  and  excellent  man,  the  late  Duncan  Forbes,  Efq.  *Lord 
Prefident  of  the  Court  of  Seflion),  to  one  of  his  fons,  on  hearing  of  his 
death. 

Dear  Sir, 

I  most  heartily  condole  with  you  on  the  lofs  of  your  worthy  father,  with 
whom  my  family  have  been  fo  long  and  fo  intimately  connected.  I  can, 
from  my  own  experience,  imagine  what  you  muft  feel  on  this  occafion ; 
but,  though  nature  muft  have  its  due,  we  ought  not  to  forget  what  both 

of 

*  So  great  an  opinion  had  the  public  of  the  many  fervices  Mr  Forbes  had  done  his  coun- 
try, and  of  his  integrity  as  a  judge,  that  after  his  death  the  gentlemen  of  the  law  had  a  ftatuc 
of  him  erected  in  the  court  of  juftice  over  which  he  prefided. 
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of  us  owe  to  Providence  for  the  Lifting  honour  our  fathers  have  done  to 
their  country,  and  to  their  families,  in  their  different  profeflions.  They 
will  be  venerated  as  public  blemngs,  while  religion,  virtue,  and  ufeful 
learning,  remain  ;  and  we  have  only  to  follow  them,  and  enforce  their 
good  example,  to  the  beft  of  our  powers.  I  remain,  with  the  fincereft  wilhes 
for  your  happinels,  Dear  Sir, 

,T  ;  Your  in  oft  obedient  humble  fervant, 

XlAMPSTEAD,      ?  ' 

jufy  i7.  i767.   y  John  Forbes, 

  ■■linn — nnnw '  ■  ■   

POSTSCRIPT. 

S  perhaps  the  hiftory  of  our  Author's  diforder  of  which  he  died,  writ- 
ten by  himfelf  in  June  1 766,  in  a  letter  to  his  fon  Dr  Donald,  together, 
with  an  account  of  the  appearance  of  the  difeafed  parts  obferved  in  his 
body  after  death,  may  not  be  unacceptable  to  the  reader,  we  fhall  here 
fubjoin  them,  by  way  of  poftfcript. 


Copy  of  a  Letter  from  Dr  Alexander  Monro  fenior,  to  his  fon 
Dr  Donald  at  London,. 

Dear  Donald, 

I  am  at  prefent  confined  to  the  houfe,  after  a  fevere  feverifh  diforder, 
IVIy  flate  has  been  fuch  for  fome  years  paft,  that  I  have  expected  to  be 
laid  afide  from  bufinefs^  and  that  my  life  will  not  be  of  long  duration ; 
but  I  fhall  little  regret  my  difmiffion  from  this  world,  if  you  are  all  once 
in  an  eafy  way  of  living.  My  cafe  is  this.  In  May  1762,  I  had  the 
epidemic  influenza,  which  affected  principally  the  parts  in  my  pelvis, 
fo  that  I  had  a  difficulty  and  fharp  pain  in  making  water,  and  going  to 
If  ool.  My  belly  has  never  fince  been  in  a  regular  way,  pafling  fometimes 
for  feveral  days  nothing  but  bloody  mucus,  and  that  with  confiderable  te- 
nefmus;  then,  after  fuffering  fevere  gripes,  difcharging  as  much  fasces  as 
I  would  have  done  formerly  in  a  week,  without  fcybala  or  water.  Several 
times  thefe  gripes  produced  fomething  very  like  to  the  iliac  pamonj  to  wit,, 
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a  fevere  fixed  pain  three  inches  below  the  navel  and  a  little  to  the  left  fide, 
with  fmart  fever,  vomiting,  &c.  By  blood-letting,  and  the  ufe  of  cooling 
and  laxative  medicines  and  clyfters,  &c.  thefe  firfl  violent  attacks  were  in 
a  great  meafure  got  the  better  of,  but  left  behind  them  an  irregularity  and 
ftoppage  of  (tools.  About  a  year  ago  I  was  attacked  with  a  frequent  de- 
fire  of  making  water,  attended  with  heat  and  pain ;  and  the  frequent  and 
fudden  calls  to  thefe  difcharges  made  me  decline  being  engaged  in  com- 
pany. Lafl  harveft  I  happened  to  obferve  my  urine  to  be  of  a  very  red 
colour ;  and  on  examining  it  found  fmall  knots  of  mucus  and  blood  mix- 
ed with  it,  in  which  way  it  has  continued  ever  fince.  I  found  no  change 
from  diet  or  any  medicines  I  took,  which  were  laxatives,  mild  mucilagi- 
nous decoctions,  bark,  flowers  of  fulphur,  uva  urfi,  &c.  About  a  fort- 
night ago  I  had  the  addition  of  a  fwelling  and  inflammation  of  my 
right  tejiis,  the  pain  of  which  was  removed  by  bleeding  and  emollient 
fomentations  and  cataplafms,  though  a  little  of  the  fwelling  {till  continues. 
No  external  haemorrhoids  appear,  and,  fo  far  as  the  finger  can  reach,  there 
are  no  tubercles  nor  hard  knots  within  the  rectum. 

You  know  I  was  always  fubject  to  feverifti  diforders,  and  had  feveral 
times  the  haemoptoe  in  my  early  manhood,  and  afterwards  had  feveral 
times  the  piles  ;  and  fome  bloody  evacuations  have  been  made  by  ftool 
fince  the  year  1762.  I  never  had  any  uneafinefs  in  my  kidneys,  and  have 
no  right  to  gout  or  gravel  either  from  my  parents  or  from  my  own 
way  of  life.  What  do  you  think  may  be  the  diforder,  and  proper  method 
of  cure  ? 

Whatever  may  be  my  (late,  believe  me  that  your  welfare  will  ever  be 
one  of  my  great  concerns. 

I  am  your's  affectionately, 
Edinburgh,  J  J 

June  11. 1766.  S  Alex.  Monro. 

After  this,  variety  of  medicines  were  recommended  to  him,  but  all 
without  effect ;  his  diforder  gained  daily  ground,  with  an  increafe  of 
pain  and  uneafinefs,  attended  with  various  fymptoms  at  different  times, 
viz.  purging,  fainting  fits,  coftivenefs,  difficulty  of  making  water,  &c.  He 
paffed  for  fome  time  blood  and  mucus,  and  thin  matter  like  wife  mixed 

with 
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with  his  water ;  and  fome  time  before  death,  the  urine  ufed  to  be  mix- 
ed with  air  and  excrement,  and  frequently  it  came  away  by  ftool. 

On  opening  his  body  after  death,  there  were  found  a  preternatural  ad- 
helion  of  the  rectum  to  the  upper  and  back  part  of  the  bladder ;  a  fun- 
gous ulcerous  appearance,  two  fingers-breadth,  occupying  the  whole  circle 
of  the  rectum,  in  which  the  difeafe  probably  began ;  and  an  opening,  above 
an  inch  in  diameter,  from  the  rectum  into  the  top  of  the  bladder,  which 
laft  was  otherwife  found. 


A  N 
ON  THE 

Art  of  injecting  the  Vessels  of  Animals. 


TH  E  method  of  filling  the  vefTels  of  animals  with  a  coloured  li- 
quor, which  afterwards  hardens,  and,  by  keeping  the  veffels 
diftended  and  firm,  gives  an  opportunity  of  obferving  more 
exactly  their  distribution,  fituation,  and  diameters,  and  of  dis- 
covering numbers  of  their  branches  and  communications  that  would 
otherwife  be  unfearchable,  is  a  modern  improvement  that  has  contribu- 
ted confiderably  to  explain  the  animal  ceconomy.  Anatomifts  are  now 
fufficiently  acquainted  with,  the  manner  of  filling  the  larger  trunks ;  but 
few  have  hit  on  the  art  of  injecting  the  very  fmall  capillary  tubes : 
wherefore  I  hope  it  will  not  be  unacceptable  to  give  a  detail  of  what 
I  have  found,  after  a  considerable  number  of  different  trials,  to  have 
fucceeded  beft  in  this  way  of  injection ;  which  may  at  leafl  have  one  good 
effect,  though  I  mould  fail  of  being  the  difcoverer  of  this  art,  namely, 
of  faving  unnecefTary  trouble  to  other  inquirers  after  it,  and  may  fpur 
on  fome  other  more  lucky  perfon  to  communicate  the  whole  of  it,  by 
which,  more  anatomifts  being  employed  in  fearching  out  the  minute 
veffels,  more  difcoveries  may  be  made  than  when  it  is  confined  to  fo  few 
as  it  is  at  prefent. 
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In  defcribing  the  trials  I  have  made  to  fucceed  in  fubtile  injections,  I 
can  fcarce  help  mentioning  feveral  things  which  are  commonly  known 
to  all  who  practife  injections  of  any  kind;  and  I  fhall  be  the  lefs  anxious 
to  fhun  them,  that  fcarce  any  anatomical  books  defcribe  with  accuracy 
the  method  of  injecting  ;  and  therefore  this  elfay  may  fave  the  young 
unexperienced  anatomift  the  trouble  of  fruitlefs  trials. 

The  inflrument  with  which  the  liquor  is  commonly  thrown  into 
the  veffels  is  a  tight  eafy-going  fyringe  of  brafs,  to  which  feveral 
fhort  pipes  are  fitted,  and  can  be  fixed  by  fcrews,  the  other  extremi- 
ties of  thefe  pipes  being  of  different  diameters  without  any  fcrew,  that 
they  may  Aide  into  other  pipes  which  are  fo  exactly  adapted  to  them  at 
one  end,  that,  when  they  are  preffed  a  little  together,  nothing  can  pafs  be- 
tween them :  And  becaufe  their  cohefion  is  not  fo  great  as  to  refifl  the 
pufhing  force  of  the  injection,  which  would  drive  off  this  fecond  pipe, 
and  fpoil  the  whole  operation ;  therefore  the  extremity  of  this  fecond 
fort  of  pipes,  which  receives  the  firft  kind,  is  formed  on  the  outfide  into 
a  fquare,  bounded  behind  and  before  by  a  rifing  circle,  which  hinders 
the  key  that  clofely  grafps  the  fquare  part  from  Aiding  backwards  or  for- 
wards ;  or  a  bar  of  brafs  muft  ftand  out  from  each  fide  of  it  to  be  held 
with  the  ringers.  The  other  extremity  of  each  of  thefe  fecond  fort  of 
pipes  is  of  different  diameter ;  and  near  it  a  circular  notch,  capable  of  al- 
lowing a  thread  to  be  funk  into  it,  is  formed :  by  this  the  thread  tying 
the  veffel  at  which  the  injection  is  to  be  made,  will  not  be  allowed  to 
Aide  ofF. 

Befides  this  form  defcribed,  common  to  all  this  fecond  fort  of  pipes, 
we  ought  to  have  fome  of  the  larger  ones  with  an  additional  mechanifm 
for  particular  purpofes.  For  inftance,  when  the  larger  veffels  are  in- 
jected, the  pipe  faflened  in  the  veffel  ought  either  to  have  a  valve  or  a 
flop-cock  that  may  be  turned  at  pleafure,  to  hinder  any  thing  to  get  out 
from  the  veffel  by  the  pipe ;  otherwife,  as  the  injection  in  fuch  a  cafe 
takes  time  to  coagulate,  the  people  employed  in  making  the  injection 
muft  either  continue  all  that  while  in  the  fame  poflure,  or,  if  the  fyringe 
is  too  foon  taken  off,  the  injected  liquor  runs  out,  and  the  larger  veffels 
are  emptied.  When  the  fyringe  is  not  large  enough  to  hold  at  once  all 
the  liquor  neceffary  to  fill  the  veffels,  there  is  a  neceffity  of  filling  it 

again ; 


THE  VESSELS  OF  ANIMALS. 


again :  If,  in  order  to  do  this,  the  fyringe  was  to  be  taken  off  from  the 
pipe  fixed  in  the  veffel,  fome  of  the  injection  would  be  loft,  and  what 
was  expofed  to  the  air  would  cool  and  harden ;  therefore  fome  of  the 
pipes  ought  to  have  a  reflected  curve  tube  coming  out  of  their  fide,  with 
a  valve  fo  difpofed  that  no  liquor  can  come  from  the  ftraight  pipe  into 
the  crooked  one,  but,  on  the  contrary,  may  be  allowed  to  pafs  from  the 
crooked  to  the  ftraight  one  :  the  injector  then  taking  care  to  keep  the 
extremity  of  the  reflected  pipe  immerfed  in  the  liquor  to  be  injected, 
may,  as  foon  as  he  has  puflied  out  the  firft  fyringeful,  fill  it  again  by 
only  drawing  back  the  fucker ;  and,  repeating  this  quickly,  will  be  able 
to  throw  feveral  fyringefuls  into  the  veffels. 

All  thefe  different  forts  of  pipes  are  commonly  made  of  brafs. 

The  liquors  thrown  into  the  veffels  with  a  defign  to  fill  the  fmall  ca- 
pillary tubes,  are  either  fuch  as  will  incorporate  with  water,  or  fuch  as 
are  oily ;  both  kinds  have  their  advantages  and  inconveniencies,  which  I 
fliall  mention  in  treating  of  each,  and  mail  conclude  with  that  which  I 
have  found  by  experience  to  fucceed  beft. 

All  the  different  kinds  of  glue,  or  ichthyocolla,  fyths,  common  glue, 
&c.  diffolved  and  pretty  much  diluted,  mix  eafily  with  the  animal-fluids, 
which  is  of  great  advantage,  and  will  pafs  into  very  fmall  veffels  of  a 
well-chofen  and  prepared  fubject,  and  often  anfwer  the  intention  fuffi- 
ciently,  where  the  defign  is  only  to  prepare  fome  very  fine  membrane, 
on  which  no  veffels  can  be  expected  to  be  feen  fo  large  as  the  eye  can  dis- 
cover, whether  the  tranfverfe  fections  of  the  veffels  would  be  circular,  or 
if  their  fides  are  collapfed.  But  when  the  larger  veffels  are  al-fo  to  be  pre- 
pared, there  is  a  manifeft  difadvantage  to  the  ufefulnefs  and  beauty  of  the 
preparation  :  for  if  nothing  but  the  glutinous  liquor  is  injected,  one  can- 
not keep  a  fubject  fo  long  as  the  glue  takes  of  becoming  firm  ;  and  there- 
fore, in  differing  the  injeded  part,  feveral  veffels  will  probably  be  cut 
and  emptied.  To  prevent  this,  one  may  indeed  either  foak  the  part  well 
in  alcohol,  which  coagulates  the  glue  j  but  then  it  becomes  fo  brittle, 
that  the  leaft  handling  makes  it  crack ;  and,  if  the  preparation  is  to  be 
kept,  the  larger  veffels  appear  quite  fhrivelled  when  the  watery  part  of 
the  injection  is  evaporated  :  Or  the  efflux  of  the  injection  may  be  prevent- 
ed by  carefully  tying  every  veffel  before  we  are  obliged  to  cut  it ;  ftill, 
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however,  that  does  not  hinder  the  vefTels  from  contracting  when  the  glue- 
is  drying.  If,  to  obviate  thefe  difficulties,  the  glutinous  liquor  fhould  firft 
be  injected  in  fuch  quantity  as  the  capillary  vefTels  will  contain,  and  the 
common  oily  or  waxy  injection  is  pufhed  in  afterwards  to  keep  the  larger 
vefTels  diftended ;  the  wax  is  very  apt  to  harden  before  it  has  run  far 
enough,  the  two  forts  of  liquors  never  mifs  to  mix  irregularly,  and  the 
whole  appears  interrupted  and  broken  by  their  foon  feparating  from  each 
ether ;  which  is  ftill  more  remarkable  afterwards,  when  the  watery  par- 
ticles are  evaporated. 

Spirits  of  wine  coloured  mixes  with  water  and  oils,  and  fo  far  is  pro- 
per to  fill  the  very  fmall  vefTels  with ;  but,  on  the  other  hand,  it  coagu- 
lates any  of  our  liquors  it  meets,  which  fometimes  block  up  the  vefTels  fo 
much,  that  no  more  injection  will  pafs  :  then  it  fcarce  will  fufpend  fome 
of  the  powders  that  prove  the  mod  durable  colours j  and  as  it  entirely 
evaporates,  the  vefTels  muft  become  very  fmall ;  and  the  fmall  quantity 
of  powder  left,  having  nothing  to  ferve  for  connecting  its  particles  toge- 
ther, generally  is  feen  fo  interrupted,  that  the  fmall  ramifications  of  vef- 
fels  rather  have  the  appearances  of  random  fcratches  of  a  pencil,  than  of 
regular  continued  canals. 

Melted  tallow,  with  a  little  mixture  of  oil  of  turpentine,  may  fome- 
times be  made  to  fill  very  fmall  vefTels,  and  keeps  the  larger  ones  at  a  full 
ftrctch :  but  where  any  quantity  of  the  animal-liquors  is  flill  in  the 
veffels,  it  is  liable  to  flop  too  foon,  and  never  can  be  introduced  into 
numbers  of  vefTels  which  other  liquors  enter ;  and  it  is  fo  brittle,  that  very 
little  handling  makes  it  crack,  and  thereby  renders  the  preparation  very 
ugly  *. 

The  method  I  have  always  fucceeded  befl  with,  in  making  what  may 
be  called  fubtile  or  fine  injections,  is,  firft  to  throw  in  coloured  oil  of 
turpentine,  in  fuch  a  quantity  as  might  fill  the  very  fmall  vefTels ;  and 

immediately 

*  Rigierus  (introduft.  in  notitiam  rerum  natur.  et  artefaEl.  4to>  Haga  1843,  titul.  Bal- 
famum J  gives  Ruyfch's  method  of  injecting  and  preferving  animals,  which,  he  fays,  Mr  Blu- 
mentroft,  prefident  of  the  Peterfburgh  academy,  affured  him  was  copied  from  the  receipt 
given  in  Ruyfch's  own  hand-writing  to  the  Czar.  According  to  this  receipt,  melted  tallow, 
coloured  with  vermilion,  to  which,  in  the  fummer,  a  little  white  wax  was  added,  was- 
Ruyfch's  injecting  ceracea  materies. 
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immediately  after  to  pufh  the  common  coarfe  injection  into  the  larger 
ones.  The  oil  is  fubtile  enough  to  enter  rather  fmaller  capillary  tubes 
than  any  colouring  can ;  its  refinous  parts,  which  remain  after  the  fpi- 
rituous  are  evaporated,  give  a  fufHcient  adhefion  to  the  particles  of  the  fub- 
ftance with  which  it  is  coloured,  to  keep  them  from  feparating ;  and  it 
intimately  incorporates  with  the  coarfer  injection,  by  which,  if  the  in- 
jection is  rightly  managed,  it  is  impoffible  for  the  fharpeft  eye  to  difco- 
ver  that  two  forts  have  been  made  ufe  of  *. 

All  the  liquors  with  which  the  vefTels  of  animals  are  artificially  filled* 
having  very  faint  and  near  the  fame  colours,  would  not  at  all  appear  in 
the  very  fmall  vefTels,  becaufe  of  their  becoming  entirely  diaphanous* 
without  a  mixture  of  fome  fubftance  to  impart  its  colour  to  them  ;  and 
where  feveral  forts  of  even  the  larger  vefTels  of  any  part  were  filled,  one 
fort  could  not  be  diftinguifhed  from  another,  unlefs  the  colour  of  each 
was  different ;  which  has  likewife  a  good  effect  in  making  preparations 
more  beautiful.  Wherefore  anatomifts  have  made  ufe  of  a  variety  of 
fuch  fubftances,  according  to  their  different  fancies  or  intentions,  fuch 
as  gamboge,  faffron,  ink,  burnt  ivory,  &c.  which  can  be  eafily  procured 
from  painters.  My  defign  being  only  to  confider  thofe  that  are  fit  to  be 
mixed  with  the  injecting  liquors  propofed  to  fill  capillary  vefTels,  which 
is  fcarce  ever  to  be  done  in  any  other,  except  the  branches  of  the  arteries 
and  of  fome  veins,  I  fhall  confine  myfelf  to  the  common  colours  employed 
to  thefe  laft-named  two  forts  of  vefTels,  which  colours  are  red,  green,  and 
fometimes  blue,  without  mentioning  the  others  which  require  very  little 
choice. 

Anatomifts  have,  I  imagine,  propofed  to  imitate  the  natural  colours 
of  the  arteries  and  veins  in  a  living  creature,  by  filling  the  arteries  with  a 
red  fubftance,  and  the  veins  with  a  blue  or  green :  from  which,  however, 
there  are  other  advantages  ;  fuch  as,  the  ftrong  reflection  which  fuch  bo- 
dies make  of  the  rays  of  light,  and  the  unaptnefs  moft  fuch  bodies  have 
to  tranfmit  thefe  fame  rays,  without  at  leaft  a  confiderable  reflection  of 

the 

*  Mr  Ranby's  inje&ing  matter,  as  publifted  by  Dr  Hales,  (Hamaft.  ex.  21. ),  is  white 
rofin  and  tallow,  of  each  two  ounces,  melted  and  drained  through  linen  ;  to  which  was  added 
three  ounces  of  vermilion,  or  finely  ground  indigo,  which  was  firft  well  rubbed  with  eight 
ounces  of  turpentine  varnifh, 
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the  rays  peculiar  to  themfelves,  or,  in  other  words,  their  unfitnefs  to  be- 
come completely  pellucid ;  without  which  the  very  fine  veffels,  after  be- 
ing injeded,  would  Mil  be  imperceptible.  The  animal  or  vegetable  fub- 
ftances  made  ufe  of  for  colouring  injections,  fuch  as  chochineal,  laque, 
rad.  anchufa*  brazil-wood,  indigo,  &c.  have  all  one  general  fault  of  be- 
ing liable  to  run  into  little  knots  which  flop  fome  of  the  veffels ;  their  co- 
lour fades  fooner  when  kept  dry;  they  more  eafily  yield  their  tincture 
when  the  parts  are  preferved  in  a  liquor  *  and  rats,  mice,  and  infects 
will  take  them  for  food :  for  which  reafons,  though  I  have  frequently 
fucceeded  in  injecting  them,  I  rather  prefer  the  mineral  kind,  fuch  as 
minium  or  vermilion,  for  red  \  of  which  this  laft  is,  in  my  opinion,  the 
beft,  becaufe  it  gives  the  brighteft  colour,  and  is  commonly  to  be  bought 
finely  levigated.  The  green-coloured  powder  generally  ufed  is  verdi- 
greafe ;  but  I  rather  choofe  that  preparation  of  it  called  dijiilled  tverdigreafey 
becaufe  its  colour  is  brighter,  and  it  does  not  fo  often  run  into  fmall 
knots  as  the  common  verdigreafe,  but  diffolves  in  the  oily  liquors. 

The  method  of  preparing  the  injection  compofed  of  thefe  materials,  is 
to  take,  for  the  fine  one,  a  pound  of  clear  oil  of  turpentine,  which  is  gra- 
dually poured  on  three  ounces  of  vermilion  or  diftilled  verdigreafe  finely 
powdered,  or  rather  well  levigated  by  grinding  on  marble  j  ftir  them 
well  with  a  fmall  wooden  fpatula  till  they  are  exactly  mixed,  then  ftrain 
all  through  a  fine  linen  rag.    The  feparation  of  the  groffer  particles  is, 
however,  rather  better  made,  by  pouring  fome  ounces  of  the  oil  upon 
she  powder;  and,  after  flirring  them  together  ftrongly,  ftop  rubbing  with 
the  fpatula  for  a  fecond  or  fo,  and  pour  off  into  a  clean  vefTel  the  oil  with 
the  vermilion  or  verdigreafe  fufpended  in  it ;  and  continue  this  fort  of 
operation  till  you  obferve  no  more  of  the  powder  come  off,  and  all  that 
remains  is  granulated.    The  coarfer  injection  is  thus  prepared  :  Take 
tallow,  one  pound ;  wax,  bleached  white,  five  ounces ;  falad  oil,  three 
ounces  :  melt  them  in  a  fkillet  put  over  a  lamp  ;  then  add  Venice  tur-  « 
pentine,  two  ounces  ;  and  as  foon  as  this  is  difTolved,  gradually  fprinkle 
in  of  vermilion  or  verdigreafe  prepared,  three  ounces  :  then  pafs  all  thro' 
a  clean,  dry,  warmed  linen-cloth,  to  feparate  all  the  groffer  particles ; 
and  when  you  defign  to  make  it  run  far  into  the  veffels,  fome  oil  of  tur- 
pentine may  be  added  immediately  before  it  is  ufed. 

The 
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The  next  thing  to  be  confidered,  and  indeed  what  chiefly  contributes 
to  the  fuccefs  of  injections,  is  the  choice  and  preparation  of  the  fubject 
whofe  vefTels  are  to  be  filled. 

In  choofing  a  fit  fubjecl:,  take  thefe  few  general  rules :  i.  The  younger 
the  creature  to  be  injected  is,  the  injection  will,  ceteris  paribus,  go  far- 
theft,  and  vice  verfa.  2.  The  more  the  creature's  fluids  have  been  dif- 
folved  and  exhaufted  in  life,  the  fuccefs  of  the  operation  will  be  greater. 
3.  The  lefs  folid  the  part  defigned  to  be  injected  is,  the  more  vefTels  will 
be  filled.  4.  The  more  membranous  and  tranfparent  parts  are,  the  in- 
jection fhows  better;  whereas  in  the  folid  very  hard  parts  of  a  rigid  old 
creature,  that  has  died  with  its  vefTels  full  of  thick  ftrong  blood,  it  is 
fcarce  pomble  to  inject  great  numbers  of  fmall  vefTels. 

Therefore,  in  preparing  a  fubject  for  injecting,  the  principal  things  to 
be  aimed  at  are,  To  difTolve  the  fluids,  empty  the  vefTels  of  them,  relax 
the  folids,  and  prevent  the  injection's  coagulating  too  foon.  To  anfwer 
all  thefe  intentions,  authors  have  propofed  to  inject  tepid  or  warm  water 
by  the  arteries,  till  it  returns  clear  and  untinged  by  the  veins  ;  and  the 
vefTels  are  thereby  fo  emptied  of  blood,  that  all  the  parts  appear  white  : 
after  which  they  pufh  out  the  water,  by  forcing  in  air ;  and,  laftly,  by 
prefling  with  their  hands,  they  fqueeze  the  air  alfo  out.  After  this  pre- 
paration, one  can  indeed  inject  very  fubtilely,  but  generally  there  are 
inconveniencies  attend  it :  for  in  all  the  parts  where  there  is  a  remark- 
able tunica  cellulofa,  it  never  mifTes  to  be  full  of  the  water,  which  is  apt 
to  fpoil  any  parts  defigned  to  be  preferved  either  wet  or  dry ;  and  fome 
particles  of  the  water  feldom  mifs  to  be  mixed  in  the  larger  as  well  as 
fmaller  vefTels  with  the  oily  injection,  and  make  it  appear  difcontinued 
and  broken.  Wherefore  it  is  much  better  to  let  this  injection  of  water 
alone,  if  it  can  be  pofTibly  avoided,  and  rather  to  macerate  the  body  or 
part  to  be  injected  a  confiderable  time  in  water  made  fo  warm  *  as  one 
can  hold  his  hand  eafily  in  it :  taking  care  to  keep  it  of  an  equal  warmth 
all  the  time,  by  taking  out  fome  of  the  water  as  it  cools,  and  pouring  in 
hot  water  in  its  place  ;  by  which  the  vefTels  will  be  fufHciently  foftened 

and 

*  Ruyfch  orders  a  previous  maceration  for  a  day  or  two  in  cold  water  j  which  mull  have 
abetter  effect  in  melting  the  blood  than  warm  water  has. 
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and  relaxed,  the  blood  will  be  melted  down,  and  the  injection  can  be  in 
no  danger  of  hardening  too  foon ;  whereas  if  the  water  is  too  hot,  the 
vefTels  fhrink,  and  the  blood  coagulates.  From  time  to  time  we  fqueeze 
Out  the  liquids  as  much  as  pomble  at  the  cut  vefTel  by  which  the  injection 
is  to  be  thrown  in  *.  The  time  this  maceration  is  to  be  continued,  is 
always  in  proportion  to  the  age  of  the  fubject,  the  bulk  and  thicknefs  of 
what  we  defign  to  inject,  and  the  quantity  of  blood  we  obferve  in  the 
vefTels,  which  can  only  be  learned  by  experience  :  at  leaft,  however,  care 
ought  to  be  taken,  that  the  whole  fubject  or  part  macerated  is  perfectly 
well  warmed  all  through  ;  and  that  we  continue  the  prefTure  with  our 
hands,  till  no  more  blood  can  be  brought  away,  whatever  pofition  we 
put  the  fubject  in. 

When  the  fyringe,  injections,  and  fubject,  are  all  in  readinefs,  one  of 
the  fecond  fort  of  pipes  is  chofen,  as  near  to  the  diameter  of  the  vefTel 
by  which  the  injection  is  to  be  thrown  as  pomble  :  for  if  the  pipe  is  too 
large,  it  is  almoft  needlefs  to  tell  it  cannot  be  introduced  ;  if  the  pipe  is 
much  fmaller  than  the  vefTel,  it  is  fcarce  pomble  to  tie  them  fo  firmly 
together,  but,  by  the  wrinkling  of  the  coats  of  the  vefTel,  fome  fmall 
pafTage  will  be  left,  by  which  part  of  the  injection  will  fpring  back  on 
the  injector  in  the  time  of  the  operation,  and  the  neareft  vefTels  remain 
afterwards  undiflended  by  the  lofs  of  the  quantity  that  ouzes  out.  Ha- 
ving chofen  a  fit  pipe,  it  is  introduced  at  the  cut  orifice  of  the  vefTel,  or 
at  an  incifion  made  in  the  fide  of  it ;  and  then  a  waxed  thread  being 
brought  round  the  vefTel,  as  near  to  its  coats  as  pomble,  by  the  help  of 
a  needle,  or  a  flexible  eyed>probe,  the  furgeon's  knot  is  made  with  the 
thread,  and  it  is  drawn  as  firmly  as  the  thread  can  allow :  taking  care 
that  it  fhall  be  funk  into  the  circular  notch  of  the  pipe,  all  round ;  other- 
wife  it  will  very  eafily  Aide  of,  and  the  pipe  will  be  brought  out  proba- 
bly in  the  time  of  the  operation,  which  ruins  it. 

If  there  have  been  large  vefTels  cut,  which  communicate  with  the  vef- 
fels  you  defign  to  inject ;  or  if  there  are  any  others  proceeding  from  the 
fame  trunk,  which  you  do  not  refolve  to  fill ;  let  them  be  all  carefully 

now 

*  When  Ruyfch  intended  to  injeft  die  whole  body,  he  put  one  pipe  upwards  and  another 
downwards,  in  the  defcending  aorta. 
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now  tied  up,  to  fave  the  injected  liquor,  and  make  the  operation  fucceed 
better  in  the  view  you  then  have. 

When  all  this  is  done,  both  forts  of  injections  are  to  be  warmed  over 
a  lamp,  taking  care  to  ftir  them  conftantly,  left  the  colouring  powder 
fall  to  the  bottom  and  burn  *.  The  oil  of  turpentine  needs  be  made  no 
warmer  than  will  allow  the  finger  to  remain  in  it,  if  the  fubject  has  been 
previously  well  warmed  in  water :  when  the  maceration  has  not  been 
made,  the  oil  ought  to  be  fcalding  hot,  that  it  may  warm  all  the  parts 
which  are  defigned  to  be  injected.  The  coarfe  injection  ought  to  be 
brought  near  to  a  boiling.  In  the  mean  time,  having  wrapped  feveral 
folds  of  linen  round  the  parts  of  the  fyringe  which  the  operator  is  to 
gripe,  and  fecured  the  linen  with  thread,  the  fyringe  is  to  be  made  very 
hot,  by  fucking  boiling  water  feveral  times  up  j" ;  and  the  pipe  within 
the  veffel  is  to  be  warmed,  by  applying  a  fponge  dipped  in  boiling  water 
to  it  t- 

After  all  is  ready,  the  fyringe  being  cleared  of  the  water,  the  injector 
fills  it  with  the  finer  injection  ;  and  then  introducing  the  pipe  of  the  fy- 
ringe into  that  in  the  veffel,  he  preffes  them  together,  and  either  with 
one  hand  holds  this  laft  pipe  firm,  with  the  other  gripes  the  fyringe,  and 
with  his  breaft  puflies  the  fucker;  or,  giving  the  pipe  in  the  veffel  to  be 
held  by  an  affiflant,  in  any  of  the  ways  mentioned  in  the  defcription  of 
thefe  fort  of  pipes,  he  gripes  the  fyringe  with  one  hand,  and  puflies  the 
fucker  with  the  other ;  and  confequently  throws  in  the  injection,  which 
ought  to  be  done  flowly,  and  with  no  great  force,  but  proportioned  to 
the  length  and  bulk  of  the  part  to  be  injected,  and  ftrength  of  the  vef- 
fels.  The  quantity  of  this  fine  injection  to  be  thrown  in  is  much  to  be 
learned  by  ufe.  The  only  rule  I  could  ever  fix  to  myfelf  in  this  matter, 
was  to  continue  pufhing  till  I  was  fenfible  of  a  flop  which  would  require 
a  confiderable  force  to  overcome.    But  this  will  not  hold  where  all  the 

B  branches 

*  Ruyfch  melts  his  tallow  by  the  heat  of  warm  water,  into  which  he  puts  the  veffel  con- 
taining the  injection. 

f  He  warms  his  fyringe  by  laying  it  on  hoat  coals. 

%  He  warms  his  pipe,  by  putting  the  body,  after  the  pipe  is  fixed  in  the  veffel,  into  hot 
water.  When  this  is  to  be  done,  a  cork  ought  to  be  put  into  the  pipe,  to  prevent  the  water 
from  getting  into  the  veffel  that  is  to  be  injected. 
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brandies  of  any  vefTel  are  not  injected;  as,  for  inftance,  when  the  vef- 
fels  of  the  thorax  only  are  to  be  injected;  for  the  aorta  bears  too  great  a 
proportion  to  the  branches  fent  from  it,  and  therefore  lefs  fine  injection 
is  requisite  here.  As  foon  as  that  flop  is  felt,  the  fucker  of  the  fyringe 
is  to  be  drawn  back,  that  the  nearer!  large  veffels  may  be  emptied  :  then 
the  fyringe  is  taken  off,  emptied  of  the  fine  injection,  and  filled  with  the 
coarfer,  which  is  to  be  pufhed  into  the  veffels  quickly  and  forcibly,  ha- 
ving always  regard  to  the  ftrength  and  firmnefs  of  the  veffels,  bulk,  &c. 
of  the  part.  Continue  to  thruft  the  fucker  till  a  full  flop,  or  a  fort  of 
pufh  backwards,  is  felt ;  when  you  muft  beware  of  thrufting  any  more, 
otherwife  fome  of  the  veffels  will  be  burfted,  and  the  whole,  or  a  consi- 
derable {hare  of  the  preparation  you  defigned,  will  be  fpoiled  by  the  extra- 
vafation ;  but  rather  immediately  flop  the  pipe  by  the  turn-cock,  and 
take  out  theTyringe  to  clean  it,  and  allow  fufneient  time  for  the  coarfe 
injection  to  coagulate  fully  before  any  part  is  diffected  *. 

In  this  way  I  have  frequently  injected  the  cortical  part  of  the  brain, 
tunica  choroides  and  vafculofa  of  the  eye,  periojleum  of  the  bones  of  the 
ear,  veffels  of  the  teeth,  of  the  {kin,  bones,  and  vifcera.  As  a 
fpecimen  of  the  fuccefs  of  this  way,  in  Plate  I.  is  given  the  figure 
of  a  little  piece  of  the  tunica  vtllofa  of  the  inteftines,  at  leafl  of  that 
membrane  which  retains  the  air  in  the  internal  cellular  coat  of  the  in- 
teftines, when  they  are  turned  infide  out,  and  thefe  cellules  are  di  fiend-' 
ed  by  blowing.  Fig.  i.  reprefents  this  piece  of  membrane  as  it  ap- 
pears to  the  naked  eye;  only  that  the  deep  red  colour,  with  which  it 
is  tinged  all  over  in  the  original,  cannot  appear  here.  In  fig.  2.  is  re- 
prefented  the  appearance  it  had  when  viewed  with  a  microfcope.  What 
looks  like  a  fort  of  mofs-work  here,  {hews  itfelf  vafcular  when  it  is  view- 
ed with  a  microfcope  that  magnifies  more  than  the  one  employed  when 
the  painter  drew  this  figure. 

*  Ruyfch,  immediately  after  throwing  in  the  injeftion,  put  the  body  into  cold  water,  and 
Stirred  it  continually  for  fome  time,  to  prevent  the  feparation  of  the  vermilion  from  the  tallow. 
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Method  of  preparing  and  preferving  the  Parts  of  Animal- 
Bodies  for  Anatomical  Ufes. 


TH  E  mod  artful  management  of  the  knife  alone  cannot  difcover  the 
texture  of  animals  fufficiently  :  Anatomifts  are  therefore  obliged  to 
employ  feveral  other  arts,  which  often  require  a  confiderable  time  in 
their  execution,  and  frequently  fail  through  fome  unfitnefs  in  the  fub- 
jecT:,  or  by  a  very  fmall  omiifion  or  accident ;  and  when  they  fucceed  in 
any  attempt  of  this  kind,  they  endeavour  to  preferve  the  parts  thus  pre- 
pared, that  they  may  always  be  in  readinefs  to  fupply  what  cannot  be  de- 
monftrated  on  the  recent  fubjecl:.  While  each  anatomift  is  obliged  to  his 
own  induflry  only  for  the  difcovery  of  thefe  arts  of  preparing  and  prefer- 
ving, it  is  probable  that  frequent  difappointments,  and  the  defpondency 
thefe  will  create,  may  difcourage  many  from  purfuing  the  ftudy  of  ana- 
tomy, who  might  become  the  greateft  improvers  in  it  if  thefe  difficul- 
ties did  not  lie  in  their  way.  With  a  view  to  remove  them  in  fome 
meafure,  I  mall  give  an  account  of  fuch  arts  of  preparing  and  prefer- 
ving the  parts  of  animal-bodies  as  I  have  found  fuccefsful ;  which  may 
ferve  as  a  foundation,  on  which  others,  more  induftrious  or  ingenious, 
may  build. 

The  principal  preparation  that  bones  require  is  to  make  them  white  j 
for  which  direflions  are  given  at  confiderable  length  by  Paulli  *  and  Ly- 
ferus  *f,  who  alfo  teach  the  method  of  putting  the  bones  of  adults  to- 
gether.   What  I  have  found  mod  fuccefsful  for  whitening  the  bones  of 

B  2  young 
*  Ad.  Hafn.  vol.  ii.  §  1 8,  f  Cult.  Anat.  lib.  5. 
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young  creatures,  is  macerating  them  long  in  cold  water ;  which  ought 
to  be  changed  frequently,  the  bones  being  laid  out  each  time  to  dry  a 
little  in  the  fun.  If  they  lie  too  long  in  the  water,  even  thofe  of  adults 
will  duTolve  in  their  more  fpongy  parts,  and  the  younger  ones  lofe  all 
their  epiphyfes.  If  they  are  allowed  to  dry  before  the  blood  in  their  vef- 
fels  is  melted  down  by  the  maceration,  it  fcarce  can  be  afterwards  fepa- 
rated  from  them,  or  they  will  never  become  white.  The  marrow  of 
young  bones  being  much  lefs  oily  than  in  adults,  they  generally  can  be 
made  much  whiter,  and  do  not  readily  turn  yellow  by  keeping.  The 
bones  of  fcetufes  require  to  be  taken  frequently  out  of  the  water  ;  and 
the  periofteum  mult  not  be  feparated  where  the  epiphyfes  are  joined, 
otherwife  it  is  fcarce  pomble  to  prevent  the  lofs  of  thefe  additional 
pieces. 

The  method  of  burning  and  expofing  the  bones  of  adults  long  to  the 
weather,  for  unravelling  their  texture,  is  fo  generally  known,  that  I  need 
fcarce  mention  it. 

Cartilages  are  made  pellucid  in  the  fame  way  that  bones  are  whiten- 
ed :  and  they  muft  afterwards  be  brought  to  their  natural  fhape  and  fitua- 
tion ;  in  which  they  are  to  be  kept  by  firings,  weights,  pins,  and  fuch 
other  contrivances,  if  they  are  to  be  preferved  dry. 

The  muscles  that  have  no  large  cavity  are  to  be  laid  and  fecured  in 
the  pofture  they  are  defigned  to  be  preferved  in ;  and  they  are  preffed 
with  the  fingers  into  a  natural  fhape  while  they  are  drying. 

In  the  Medical  Effays  j~  are  publifhed  all  I  know  of  the  method  of  inject- 
ing the  vessels.  That  they  may  appear  better,  it  is  necelfary  to  macerate 
in  cold  water  all  injected  parts  that  are  coloured  with  blood,  till  the  blood 
is  extracted  ;  after  which  the  water  is  to  be  preffed  well  out :  and  even 
when  the  preparation  is  to  be  preferved  wet,  it  is  of  fervice  to  let  it  dry 
a  little  in  the  air,  before  it  is  put  into  the  embalming  liquor.  But  before 
the  very  minute  extremities  of  injected  veffels  can  be  demonftrated,  there 
is  a  farther  art  requmte,  which  is  the  fame  that  has  been  employed  by 
feveral  of  late  for  unravelling  the  texture  of  leaves  and  fruits  ;  of  which 
Severinus  *,  near  a  century  ago,  fays,  "  Verum  me  ineptum,  quid  prae- 
"  terieram  opontii  folii  refolutionem  artificiofam :  parabitur  haec  porro 

"  fimplid 
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"  fimplici  tabefacTu  per  affufam  uberem  aquam  tamdiu  complexuram, 
"  chim  fibris  lignea  duritie  reflibilibus,  omnis  exfolvatur  carnea  portio." 
And  Ruyfch  f  at  laft  acknowledged  his  method  of  preparing  the  fuccous 
veffels  of  fruits,  and  of  the  brain,  &c.  to  be  the  fame.  Put  therefore 
the  injected  brain,  lungs,  liver,  fpleen,  placenta,  or  any  other  part  of  a 
tender  texture,  into  water :  allow  it  to  remain  there,  till  its  involving 
membrane  is  raifed  by  the  water  infinuated  into  the  cellular  membrane 
which  connects  it  to  the  parts  below  :  then  feparate  the  membrane ;  and 
afterwards  keep  the  part  among  the  water,  till  the  fibres,  connecting  the 
fmall  veffels,  are  diffolved.  This  is  known  by  making  frequently  the 
part  among  the  water,  which  wafhes  off  the  corrupted  particles  j  and  at 
laft  the  fuccous  veffels  are  feen  diftinct  and  floating  in  the  water :  then 
the  preparation  is  taken  out ;  and,  by  gently  prefling,  the  water  is  fquee- 
zed  from  it,  the  remainder  of  it  being  wafhed  away  with  fome  of  the 
preferving  liquor,  into  which  it  is  immediately  put ;  and,  by  a  little 
twirl  of  the  thread  or  hair  by  which  it  is  fufpended,  the  preparation  is 
exj^nded,  and  the  fmall  veffels  are  feparated. 

It  is  difficult  to  divide  nerves  into  their  very  fmall  filaments,  after  they 
have  got  their  firm  coat  from  the  dura  mater ;  but  before  they  are  invol- 
ved in  that  membrane,  they  are  eafily  divided.  Thofe  that  conftitute 
the  cauda  equina  are  fittefl  for  this  purpofe ;  for  they  are  long,  and  their 
fibres  adhere  by  very  weak  fine  membranes.  One  of  thefe  chords  being 
cut  through  where  it  comes  off  from  the  medulla  fphialis,  and  where  it  is 
about  to  enter  the  dura  mater,  one  end  is  fecured  with  a  hair,  by  which 
it  is  fufpended  in  a  bafon  of  water ;  and,  after  macerating  fome  time 
there,  it  is  raifed  to  the  fide  of  the  bafon,  upon  which  it  is  laid,  while 
one  hand  holding  the  hair,  with  the  other  a  very  fmall  needle,  fixed  in  a 
handle,  is  flightly  ftripped  along  the  nerve.  Let  this  operation  be  conti" 
nued,  till,  upon  twirling  the  nerve  among  the  water,  it  is  expanded  into 
a  fine  web  of  very  fmall  fibres ;  when  it  is  put  into  the  embalming  liquor. 
If  the  blood-veffels  were  previoufly  injefted,  the  hair  muft  be  tied  on  the 
end  of  the  nerve  neareft  to  the  dura  mater,  that  the  trunk  of  the  nerve 
and  artery  may  appear  together.    When  a  piece  of  the  cauda  equina  is 

thus 
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thus  prepared,  it  fhows  very  prettily ;  for  each  filament  almoft  of  the 
nerve  appears  with  injected  veffels  upon  it. 

When  a  fine  fingle  membrane,  fuch  as  the  pleura  or  peritoneum^  is  to 
be  preferved  for  demonltrating  its  arteries  after  an  injection,  as  much  of 
the  cellular  membrane,  by  which  it  is  connected  to  the  neighbouring 
parts,  is  to  be  faved,  in  diffecting  it  off,  as  can  be  done  without  fpoiling 
the  tranfparency  of  the  membrane  j  for,  when  the  cellular  fubltance  is 
wholly  feparated,  very  few  continued  ramifications  of  velTels  can  be  feen, 
a  great  number  of  exceeding  fhort  extremities  only  appearing,  which  re- 
quire a  microfcope  to  view  them  diflinctly.  When  there  is  little  fat  lod- 
ged in  the  cells,  the  membranes  of  the  cellular  fubltance  may  be  left 
without  a  poffibility  of  obferving  them:  when  they  are  filled  with  fat,  it 
mult  be  preffed  out  as  much  as  polfible,  after  being  well  macerated. 
Even  when  membranes  are  to  be  preferved  in  a  liquor,  they  are  more 
eafily  kept  extended  in  it,  and  their  veffels  are  better  feen,  if  they  are  pre- 
vioufly  dried.  In  doing  this,  they  muft  be  extended  with  pins  or  threads 
on  a  finely  polifhed  clean  board ;  or  it  is  rather  better  to  keep  them  on 
the  Itretch  while  they  are  raifed  up  from  it,  that  they  may  bear  no  print 
of  the  board.  After  membranes  are  dried,  their  doubled  edges,  or  other 
inequalities,  are  to  be  cut  off  with  a  pair  of  fciffars. 

Ruyfch  *  defcribes  the  manner  of  feparating  the  cutlcula  and  corpus  re- 
ticular e  from  the  fkin,  by  ftretching  thefe  common  teguments,  well  freed' 
from  the  fat,  on  a  board,  with  the  cutlcula  outmoft ;  and  then  dipping 
ail  into  boiling  water,  which  loofens  the  cutlcula  and  corpus  reticular e  fo 
from  the  fkin,  that  they  are  eafily  feparated  with  a  blunt  knife  or  the 
thin  ivory  handle  of  a  fcalpel ;  then  with  the  fame  inflrument  he  fepa- 
rates  the  corpus  retlculare  from  the  cutlcula,  leaving  them  connected  to 
each  other,  and  to  the  fkin  in  fome  part.  After  this  they  may  be  either 
dried,  or  put  into  the  embalming  liquor.  When  either  the  corpus  retlcu- 
lare is  not  made  firm  enough  by  the  hot  water,  or  happens  to  be  very 
thin,  it  is  difficult  to  feparate  any  confiderable  piece  of  it  entire  from  the 
cutlcula. 

A  chirotheca  or  podotheca,  a  glove  or  a  fhoe  of  the  fcarf-fkin,  with 
die  nails  adhering  to  it,  is  brought  off  with  very  little  trouble  after  the 

cutlcula 
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euticula  loofens  from  the  parts  below  by  the  putrefaction  which  keeping 
a  fubject  long  brings  on.  This  method  anfwers  the  defign  better  than 
forcing  off  the  fcarf-fkin  with  boiling  water,  which  makes  the  euticula 
tender. 

The  cellular  membrane  under  the  fkin  cannot  be  preferved  diftended 
with  air,  except  where  there  is  little  or  no  fat  contained  in  it.  One  of 
the  belt  parts  for  making  a  preparation  of  this  kind  is  the  fcrotum ;  where, 
what  is  commonly  called  mufculus  dartos  may,  by  blowing  into  it,  be 
changed  entirely  into  fine  membranous  cellules  :  and  Carolus  Stephanus  * 
very  well  obferved,  that  the  cellular  fubftance  any  where  elfe  under  the 
fkin,  puts  on  a  mufcular  appearance  when  the  fat  is  wafted.  Will  not 
thefe  obfervations  ferve  as  fome  apology  for  former  anatomifts,  who 
reckoned  a  tunica  carnofa  among  the  common  teguments  of  the  body  } 
May  we  not  hence  fee  one  reafon  of  old  emaciated  people  having  fo 
many  wrinkles  in  their  fkin  ? 

That  the  dura  mater,  with  all  its  proceffes,  may  be  preferved  in  2 
natural  fituation,  it  is  neceffary  to  faw  the  cranium  from  near  the  root 
of  the  nofe  to  the  middle  of  the  os  occipitis,  by  a  perpendicular  fedtion 
at  half  an  inch  diftance  from  the  fagittal future,  and  then  by  an  horizon- 
tal fection,  terminating  at  the  extremities  of  the  former  perpendicular 
fection,  to  take  off  a  confiderable  {hare  of  the  fide  of  the  cranium  :  after 
which,  the  dura  mater  being  cut  by  an  incifion  in  form  of  a  T,  the  brain 
and  cerebellum  are  taken  out,  and  the  head  is  put  amongft  a  liquor  to 
preferve  it;  or  the  bones  are  made  clean  and  expofed  to  the  air  to  dry  ; 
taking  care  to  keep  the  cut  parts  of  the  dura  mater  ftretched  out  with  pins, 
hooks,  or  threads.  If  the  head  of  a  foetus,  or  of  a  very  young  child,  is 
thus  to  be  dried,  the  ligamentous  membranes  between  the  bones  muft  .be 
kept  extended  by  flicks,  cut  of  fuch  a  length,  as,  when  put  into  the  ca- 
vity of  the  cranium,  their  extremities  may  refl  on  the  bones,  and  pufli 
them  outwards.  , 

The  proceffes  of  the  pia  mater,  which  are  placed  in  the  interftices 
of  the  convolutions  of  the  brain,  may  be  eafily  feparated  entire  with  the 
pia  mater,  when  that  membrane  is  preternaturally  thickened  by  difeafes, 
as  it  frequently  is  :  and,  even  in  a  found  flate,  large  pieces  of  it  may  be 

got 
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got  with  its  procefTes,  after  macerating  the  brain  in  water.  As  foon  as 
it  is  feparated,  and  the  water  preffed  from  it,  it  ought  to  be  immerfed  in 
the  embalming  liquor ;  where  it  is  to  be  kept  extended  by  threads  or 
fmall  branches  of  plants. 

The  brain  requires  no  preparation,  except  either  for  demonftrating 
its  fuccous  veffels,  the  method  of  doing  which  I  have  already  mention- 
ed ;  or  for  hardening  it,  which  I  mail  afterwards  fpeak  of. 

Before  the  coats,  humours,  and  veffels  of  the  eye,  can  be  rightly  pre- 
pared for  preferving,  fo  as  to  demonflrate  all  of  them,  it  is  neceffary  to 
coagulate  the  cryftalline  and  vitreous  humours,  by  immerfing  the  eye  for 
fome  time  in  a  proper  liquor  ;  of  which  hereafter.  After  this,  they  will 
bear  maceration  in  water,  for  the  feparation  of  the  choroid  and  Ruyfch's 
coat. 

The  febaceous  glands  and  ducts  of  the  eye-lids,  appear  much  bet- 
ter after  a  fubtile  injection  of  the  arteries,  and  the  coagulation  of  their 
liquors,  than  in  the  recent  body. 

Dr  Trew  *  has  very  juftly  obferved,  that,  by  macerating  the  ear  in 
water,  the  membrane  which  is  continued  from  the  epidermis  of  the  ear 
to  line  the  meatus  auditorius  externus,  and  to  form  the  outer  lamella  of  the 
membrana  tympani,  may  be  brought  off  entire  in  adults,  as  well  as  it  is  ea- 
fily  feparated  in  fcetufes  or  very  young  children.  And  indeed  the  mem- 
brana tympani  appears  to  be  no  other  than  this  cuticula  and  the  membrane 
that  lines  the  tympanum,  connected  by  a  thin  cellular  fubftance,  in 
which,  as  in  all  other  fuch  parts  of  the  body,  the  larger  branches  of  the 
veffels  run. 

The  epithelia  of  the  lips,  as  Ruyfch  calls  the  cuticula  covering  the  pa- 
pilla there,  is  to  be  taken  off  by  macerating  in  water ;  which  makes  the 
furface  appear  better  in  the  villous  way,  when  the  lips  are  afterwards  put 
into  a  glafs  with  the  embalming  liquor. 

The  villous  fubftance  of  the  tongue  is  very  eafily  made  quite  red 
with  injection  thrown  in  by  the  arteries  ;  and  a  membrane  analogous  to 
a  cuticula  feparates  by  foaking  in  water  :  and,  upon  comparing  the  lips, 
tongue,  cefophagus,  ftomach,  and  interlines,  the  ftructure  feems  to  be 
fo  far  alike  in  all,  as  they  are  covered  with  this  fort  of  cuticula ;  which  is 

connected 
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connected  to  the  mufcular  part  by  a  cellular  fubflance,  in  which  the 
numerous  nerves,  veffels,  and  glands,  are  lodged.  This  cellular  fub- 
flance either  is  formed  into  ridges  and  valves  where  it  is  thick  and  loofe, 
or  appears  like  a  'fine  membrane  where  it  is  thin  and  flretched. 

There  are  no  organs  in  the  body  of  which  I  find  a  greater  difficulty  to 
give  the  fludents  of  anatomy  a  good,  idea,  than  thofe  employed  in  deglu- 
tition. In  the  recent  body,  they  cannot  fee  them  all  at  once  in  the  na- 
tural fituation  ;  they  can  fcarce  be  held  in  a  wet  preparation,  fo  as  to 
fliew  them  well  enough.  What  has  the  beft  effect,  is  to  demonflrate  the 
groffer  parts  firft  in  a  dry.  preparation ;  which  requires  patience  to  exe- 
cute right :  for  all  the  mufcles  belonging  to  thefe  organs,  that  are  fixed 
to  any  of  the  furrounding  parts,  mufl  be  all  clean  diffected,  and  then  cut 
off  from  thefe  furrounding  parts  ;  after  which  the  tongue,  cs  hyoides,  fau- 
cet, velum  pendulum  palati,  with  the  uvula,  the  larynx,  pharynx,  afpera  ar- 
teria,  and  afophagus,  axe  taken  out  with  the  diffected  mufcles  hanging  at 
them,  to  be  all  fecured  in  their  natural  fituation  with  fmall  pieces  of  thin 
boards,  and  threads  fattened  to  hooks  :  a  cork  is  then  put  into  the  lower 
part  of  the  trachea ;  round  which  and  the  cefophagus  a  ftrong  thread  is 
tied  firmly,  and  quickfilver  is  poured  by  the  fauces,  or  by  the  paffage 
which  formerly  led  to  the  noftrils,  till  the  cefophagus,  trachea,  larynx,  and 
pharynx,  are  filled :  in  which  condition  it  is  allowed  to  hang  till  the  part? 
are  pretty  firm,  but  not  near  fully  dry  ;  when  the  quickfilver  is  poured 
out  ;  and  the  parts  overflretched  by  its  weight,  fuch  as  the  glottis  and 
fpace  between  the  tongue  and  larynx,  are,  by  prefling  and  fqueezing 
with  the  fingers,  to  be  brought  near  to  the  natural  fituation  ;  and  others 
that  fhrivel  too  much,  as,  for  inftance,  the  uvula  and  epiglottis,  are  kept 
near  to  the  natural  form,  by  drawing  and  preffmg  them  from  time  to 
time  till  they  are  fully  dried. 

The  hollow  viscera  of  the  thorax  and  abdomen  are  not  only  to  have 
their  veffels  demonftrated  in  the  ways  mentioned  formerly,  when  fpeak- 
ing  of  the  blood-veffels  ;  but,  when  they  are  to  be  kept  dry,  they  require 
a  particular  preparation  for  preferving  their  form,  and  for  fhowing  their 
interior  flructure  ;  which  is  to  fill  them  with  fome  proper  fubflance. 
The  properties  I  think  this  fhould  have  are,  to  be  able  to  refifl  the  fhri- 
velling  contraction  of  their  fibres,  to  fill  them  all  equally,  and  to  leave 
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them  clean  if  it  mould  be  taken  out.  For  thefe  reafons,  cotton,  wool, 
fand,  or  fuch  like,  are  improper:  all  that  I  ufe  is  air,  quickfilver,  or 
■melted  wax. 

Wax  is  only  to  be  employed  where  there  is  no  farther  defign  than  to 
view  the  exterior  furface  ;  for  which  purpofe  it  may  be  thrown  into  any 
of  the  hollow  bowels  :  but  in  all  other  cafes,  air  or  quickfilver  muft  be 
tifed. 

Where  air  will  anfwer  the  defign,  it  is  preferable  to  the  quickfilver, 
for  it  ftretches  every  where  equally  ;  whereas  mercury  prefles  moft  on  the 
depending  parts.  Air  dries  the  bowels  in  the  twentieth  part  of  the  time 
that  quickfilver  does  ;  and  it  leaves  no  colouring  or  gilding  on  them, 
which  the  mercury  always  does.  On  the  other  hand,  air  does  not  ftretch 
fome  parts  fufficiently,  cannot  be  retained,  and  infenfibly  efcapes  fo  from 
others,  as  to  allow  them  to  collapfe  in  drying  j  which  inconveniencies 
the  quickfilver  is  not  fo  fubject  to. 

From  what  has  been  faid,  it  is  evident,  that  air  is  required,  or  is  much 
preferable  to  quickfilver,  for  making  dry  preparations  of  the  cefophagus, 
flomach,  guts,  vefica  fellea,  with  the  biliary  duels,  and  bladder  of  urine, 
with  the  ureters.  And  it  is  as  plain,  on  the  other  fide,  that  the  pericardium 
and  uterus  can  only  be  kept  diftended  in  their  natural  form  with  mercury. 
The  heart  with  its  blood-veflels,  and  the  pelvis  of  the  kidney  with  the 
ureter,  generally  have  fome  fmall  paflages  for  the  air  to  efcape  at,  and  it 
fcarce  can  refill  the  fhrivelling  contraction  of  their  fibres;  wherefore 
mercury  is  preferable  in  drying  them.  The  corpora  cavernofa  penis, 
and  the  vejicula  feminales,  retain  both  air  and  mercury  :  but  this  laft 
leaves  a  gilding  in  the  corpora  cavernofa,  which  hinders  fuch  a  clear  view 
as  could  be  wifhed  of  their  veflels  and  texture  ;  and  there  is  a  difficulty  to 
fill  the  veficula  ferninales  with  it,  for  the  orifices  at  the  caput  gallinaginis 
will  not  admit  it  from  the  urethra ;  and  when  it  is  poured  in  at  the  vas 
deferens,  the  moifture  of  this  narrow  pipe  is  liable  to  flop  it  j  and  after 
you  have  got  it  to  run  in  this  canal,  its  weight  forces  open  the  orifice 
into  the  urethra  of  the  final!  duel:  common  to  the  vas  deferens  and  vefcula 
feminalis,  fo  that  it  will  not  mount  into  the  veficula  till  the  urethra  is  fill- 
ed :  whereas  the  contraction  of  that  orifice  refills  a  fmall  blaft  of  air, 
which  readily  regurgitates  into  the  veficula.    For  which  reafons,  air  is 

preferable 
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preferable  for  the  corpora  cavernofa  and  veficulce  feminaks.— — It  is  feldom 
we  meet  with  fubjects  whofe  lungs  or  fpleen  will  retain  air  j  and  the  glans 
of  the  penis  is  very  liable  to  allow  it  to  efcape  :  wherefore,  generally,  we 
are  obliged  to  make  ufe  of  quickfilver  for  thefe  parts;  which,  however, 
does  confiderable  prejudice  in  all  of  them,  but  efpecially  in  the  lungs  and 
glans,  whofe  cellules  are  fmaller  than  thofe  of  the  fpleen. 

Being  determined,  by  the  foregoing  rules,  which  of  the  two  liquors  to 
ufe,  we  prefs  out  all  the  blood  or  other  liquors  contained  in  the  bowels 
we  defign  to  fill,  and  then  tie  all  the  paflages  from  them,  except  the  one 
by  which  we  are  to  introduce  the  diftending  liquor :  and  in  cafe  we  dif- 
cover  any  others  in  the  time  of  filling  them,  at  which  the  air  or  quick- 
filver efcapes,  we  tie  them  likewife. 

The  pafTage  by  which  the  liquors  fhould  be  introduced,  is  to  be  chofen 
fuch  as  fooneft  allows  them  to  pafs  every  where  into  the  cavity  to  be  fill- 
ed, and  that  is  moft  eafily  fecured  afterwards.  What  was  faid  of  the  or- 
gans of  deglutition,  will  readily  lead  one  to  know  how  to  diftend  the  pe- 
ricardium and  uterus.  The  place  for  blowing  up  the  alimentary  tube,  ve- 
fica  fellea,  and  urinaria,  is  known  to  every  body.  Liquors  are  poured 
into  the  heart  and  large  arteries  through  the  fuperior  vena  cava  and  any 
branch  of  the  pulmonary  veins.  The  trachea  arteria  receives  what  the 
lungs  are  to  be  diftended  with  ;  the  kidney  is  to  be  filled  by  the  ureter ; 
the  veins  of  the  fpleen,  capfula  atrabilaris,  and  corpora  cavernofa  penis ,  are 
to  convey  the  fubftance  with  which  they  are  diftended. 

We  muft  always  make  ufe  of  a  pipe  when  we  are  to  blow  up  any  part. 
The  belt  fort  of  pipe  fi*r  this  ufe  is  what  has  a  fmall  extremity,  with  a 
notch  round  it,  and  a  ftop-cock  a  little  higher  in  it.  We  introduce  the 
fmall  extremity  into  the  proper  canal,  which  is  tied  upon  it  with  a  wax- 
ed thread,  that  is  made  to  fink  into  the  notch  ;  and  as  foon  as  the  bowel 
is  fufiiciently  diftended,  the  ftop-cock  is  turned,  to  prevent  the  air  to  ges 
out.  If  any  of  it  efcapes,  it  is  eafily  fupplied  by  a  new  blaft  at  the  pipe, 
which  is  fupported  by  fome  firing  or  board,  to  hinder  it  to  prefs  or  draw 

the  preparation  while  it  is  drying.  If  the  anatomift  is  provided  with 

no  other  than  a  common  blow-pipe,  the  canal  by  which  the  air  is  intro- 
duced muft  be  tied  tight  upon  it  with  a  thread,  which  is  drawn  with  a 
firm  knot  by  an  affiftant,  while  the  air  is  blown  in.    As  foon  as  the 

C  2  bowel 
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bowel  is  fufficiently  diftended,  a  fignal  is  given  to  the  afliftant  for  pulling 
the  ends  of  the  thread,  while  the  pipe  is  drawn  out  of  the  canal ;  and 
immediately  another  knot  being  made,  the  preparation  is  fufpended  by 
this  thread. 

When  quickfilver  is  employed,  the  pafTage  by  which  it  is  poured  muft 
be  higher  than  any  other  part  of  the  preparation  ;  and  when  that  paf- 
fage  is  narrow,  a  fmall  glafs  funnel  or  pipe  muft  be  put  into  it.  This 
pipe  muft  be  long,  where  the  weight  of  a  high  column  of  mercury  is 
wanted  to  make  it  run  through  fmall  vefTels.  If  the  preparation  will  al- 
low, the  pafTage  by  which  the  mercury  entered  is  to  be  tied  firmly  ; 
otherwife,  before  any  mercury  is  poured  in,  that  pafTage  muft  be  fecu- 

red,  fo  as  to  remain  uppermoft  all  the  time  the  preparation  is  drying.  — 

When  a  confiderable  quantity  of  mercury  is  poured  into  any  part  whofe 
texture  is  tender,  it  is  neceffary  not  only  to  fufpend  it  with  threads  and 
hooks  in  the  fuperior  part,  but  to  fupport  it  alfo  by  a  fmall  net  extend- 
ed below  it,  upon  a  proper  vefTel  for  receiving  the  quickfilver,  if  by  any 
accident  it  fhould  run  out. 

The  directions  now  given  will  ferve  for  preparing  the  molt  part  of  the 
bowels ;  but  the  lungs  and  spleen,  whofe  membranes  very  difficultly 
retain  either  quickfilver  or  air,  efpecially  this  laft,  require  more  care,. 
Thefe  bowels  muft  not  be  taken  indifferently  from  any  fubject ;  but  fuch 
muft  be  chofen  as  have  the  exterior  membrane  thick  and  ftrong.  After 
they  have  been  diftended  as  above  directed,  they  fhould  be  expofed  to  the 
warm  fon,  or  near  a  fire,  to  dry  them  foon  ;  returning  frequently  to 
fupply  by  a  new  blaft  what  they  lofe  in  very  little  time.  As  foon  as 
their  outer  furface  is  dry,  immerfe  them  into  ftrong  turpentine  varnifh, 
fo  as  their  whole  furface  may  be  covered  ;  after  which  they  will  retain 
the  air  much  better :  continue  to  place  them  fo  that  they  may  fooneft 
dry,  taking  care  to  rub  on  varnifh  with  a  feather  wherever  it  is  wanting, 
and  to  blow  in  new  air  whenever  they  fubfide. 

After  the  human  fpleen  has  been  kept  diftended  with  quickfilver,  or 
air,  till  it  is  dried,  it  feems  to  be  wholly  compofed  of  cells  communica- 
cating  with  each  other ;  upon  the  fides  of  which  the  fmall  branches  of 
the  artery  are  obferved  to  fpread  in  great  numbers,  if  they  have  been  pre- 
vioufly  injected. 

Upon 
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Upon  cutting  the  lungs  thus  prepared,  their  veficles  appear  far  from, 
being  fpheres,  or  any  other  figure  whofe  tranfverfe  fection  is  circular  ; 
for  they  evidently  are  polygons,  generally  irregular  fquares  and  penta- 
gons. And  indeed  one  might  conclude  a  priori,  that  they  are  rather  more 
fo  in  a  living  creature :  for  feeing  the  exterior  membrane  is  of  a  firmer 
texture  than  the  veficles,  and  will  not  ftretch  out  fo  far  as  they  could  be 
extended,  they  inufl  pufh  violently  on  each  other ;  and  therefore  be 
preffed  from  a  fpherical  form  into  as  many  fides  and  angles  as  there  are 
contiguous  veficles  :  and  the  thorax  of  a  living  creature  does  not  allow  the 
lungs  to  be  extended  fo  far  as  their  exterior  membrane  can  be  ftretched, 
as  is  evident  from  their  ftarting  out  at  wounds  of  the  thorax,  or  by  blow- 
ing into  the  trachea  arteria,  after  the  Jternum  of  a  creature  is  taken  away  ; 
and  therefore  their  veficles  mufl  be  more  comprefTed,  and  confequently 
their  fides  be  ftraiter  in  refpiration,  than  when  they  are  diftended  after 
being  taken  out  of  the  body.  Thefe  confiderations,  and  the  obvious  po- 
lygon form  of  the  cells  in  the  fimple  lungs  of  ferpents,  frogs,  &c.  make 
me  furprifed  that  ever  the  veficles  of  more  complicated  lungs  fhould  have 
been  imagined  to  be  fpheres,  or  any  other  figure  whofe  tranfverfe  fee- 
tion  is  circular. 

I  come  now  to  confider  the  manner  of  preferving  preparations  :  which 
is,  either  by  expofing  them  to  the  air  till  all  their  moiflure  is  evaporated^ 
and  they  become  dry,  rigid,  and  out  of  hazard  of  corrupting ;  or  by 
immerfing  them  in  a  proper  liquor.  Befides  what  has  been  already  faid 
concerning  the  manner  of  drying  preparations,  it  is  alfo  necenary,  efpe- 
cially  when  the  parts  are  thick  and  bulky,  and  the  weather  is  warm,  to 
guard  further  againfl  putrefaction;  to  hinder  flies  from  laying  their  eggs 
upon  them,  which  foon  growing  into  maggots  would  deftroy  them  ;  and  to 
prevent  infeds,  mice,  or  rats,  from  feeding  on  them.  All  this  may  be  done, 
by  foaking  the  preparation,  fome  time  before  it  is  expofed  to  dry,  in  a 
folution  of  coiTofive  mercury  in  fpirit  of  wine.  The  proportions  I  ufe 
are  two  drachms  of  the  corrofive  to  a  pound  of  the  fpirit ;  and  while  it 
is  drying-  it  is  to  be  moiftened  frequently  with  the  fame  liquor.  By 
this  method  one  can,  without  any  of  the  dangers  above-mentioned,  dry 
the  diffeaed  bodies  of  pretty  large  children  in  the  midft  of  fummer ; 
which  fooner  anfwers  the  defign  than  the  cold  moiflure  of  winter  can. 

— After 
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 After  the  preparation  is  dry,  it  is  ftill  liable  to  moulder  away,  be- 
come brittle,  crack,  and  have  an  unequal  furface  ;  wherefore  it  is  necef- 
fary  to  defend  all  its  furface  with  a  thick  varnifli,  with  which  it  is  to  be 
covered  over  as  often  as  the  luftre  of  the  former  application  wears  off; 
and  it  muft  always  be  kept  well  from  all  dull  and  moifture.  The  var- 
nifh  I  always  ufe  is  the  common  fpirit  one,  which  I  buy  from  the 
painters  *. 

Dry  preparations  are  very  ufeful  in  feveral  cafes  ;  but  there  are  a  great 
many  where  it  is  neceflary  the  parts  fhould  be  flexible,  and  nearer  a  na- 
tural ftate,  than  the  fhrivelling  and  rigidity  in  this  way  of  preparing  can 
allow.  The  difficulty  has  hitherto  been,  to  find  a  liquor  that  would  pre- 
ferve  them  fo  near  to  a  natural  condition.  Watery  liquors  do  not  prevent 
the  putrefaction,  and  they  difTolve  the  hardeft  parts  of  the  body.  Acids 
prevent  putrefaction,  but  diflblve  the  parts  into  a  mucilage.  Ardent  fpirits 
harden  the  parts,  change  their  colour,  and  deftroy  the  red  colour  of  the 
injected  veffels.  Oil  of  turpentine,  befides  the  faults  of  the  ardent  fpirits, 
becomes  thick  and  vifcous.  But  without  dwelling  longer  on  the  faulty 
liquors,  I  fhall  obferve,  that  what  I  have  always  found  to  anfwer  beft,  is 
a  rectified  ardent  fpirit,  no  matter  whether  from  wine  or  malt,  that  is 
ftill  limpid,  without  having  any  yellow  tincture,  to  which  a  fmall  quan- 
tity of  a  foffil  acid  fpirit,  fuch  as  that  of  vitriol  or  nitre,  is  added :  both 
of  them  refift  putrefaction ;  and  what  might  be  looked  on  as  faults,  if 
each  was  confidered  fingly,  is  mended  by  the  other.  When  thefe  are 
mixed  in  a  right  proportion,  the  compound  liquor  changes  neither  the 
colour  nor  confiftency  of  the  parts,  except  where  there  are  ferous  or  mu- 
cous liquors,  which  it  hardens  much  in  the  way  that  boiling  water  does. 
The  brain,  even  of  a  new-born  child,  is  made  fo  firm  by  it,  that  it  can  be 
handled  with  great  freedom.  The  cryftalline  and  vitreous  humours  of  the 
eye  become  firm,  but  white  and  opaque,  by  foaking  in  it.  The  liquor 
of  febaceous  glands,  of  mucous  folliculi,  the  feed,  &x.  are  coagulated  by 
it.  The  lymphatic,  or  watery  liquors,  fuch  as  the  aqueous  humour  of 
the  eye,  water  of  the  pericardium  and  amnios^  are  not  changed  by  it.  It 
heightens  the  red  colour  of  injected  liquors  fo  much,  that,  veffels  which 
did  not  at  fir  ft  appear  are  plainly  feen,  after  the  part  has  been  in  it  fome 

tim?, 

*  Pvuyfch  recommends  a  varnilh  made  of  gum  copal  and  ol.fpica- 
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time.  If  thefe  effects  are  compared  with  what  Ruyfch  has  faid  here  and 
there  of  his  preparations,  it  will  be  found,  that  the  liquor  defcribed 
comes  pretty  much  up  to  the  properties  of  his  balfam,  as  he  calls  the  li- 
quor in  which  he  preferved  his  wet  preparations  *. 

The  proportion  of  the  acid  to  be  mixed  with  the  ardent  fpirit,  is  to  be 
varied  according  to  the  part  to  be  immerfed  in  it,  and  the  delign  the 
anatomift  has.  When  the  brain,  humours  of  the  eye,  &c.  are  to  be  coa- 
gulated, a  larger  proportion  of  acid  is  neceflary,  fuch  as  two  drachms  of 
fpirit  of  nitre  to  a  pound  of  alcohol.  When  the  parts  are  only  to  be  pre- 
ferved, efpecially  if  there  are  any  bones  in  the  preparation,  forty,  thirty, 
or  fewer  drops  of  the  acid,  will  be  fufficient.  If  too  large  a  proportion 
of  the  acid  is  mixed,  the  bones  become  firft  flexible,  and  then  diflblve. 

After  any  part  is  embalmed,  particular  Care  muft  be  taken  to  keep  it 
always  covered  with  the  liquor  ;  otherwife  its  colour  fpoils,  and  fome 
parts  harden,  others  difTolve.  To  prevent,  therefore,  the  evaporation  as 
much  as  pomble,  and  to  exclude  the  air,  which  makes  the  fpirits  extract 
a  tincture,  the  mouth  of  the  glafs  is  to  be  carefully  flopped  with  a  glafs 
or  a  waxed  cork,  cover,  or  ftopper  ;  over  which,  leaf-tin,  a  bladder,  or 
injected  membrane,  is  tied ;  in  which  way  it  will  keep  a  considerable 
time  without  any  great  wafte.  Whenever  the  fpirits  fink  near  to  the  top 
of  the  preparation,  more  of  the  fpirit  of  wine  muft  be  added,  without 
the  acid,  which  flies  little  off.  If  at  any  time  the  fpirits  acquire  too  high 
a  tincture,  they  muft  be  poured  off,  and  new  fpirits,  with  a  lefs  propor- 
tion of  the  acid  than  at  firft,  muft  be  put  in  their  place ;  the  old  ones 
being  kept  in  a  well-corked  bottle,  for  wafhing  away  the  natural  liquors 
of  any  new  preparation,  which  ought  always  to  be  carefully  done  before 
any  part  is  embalmed  ;  and  the  old  tinctured  fpirits  are  likewife  to  be 
wafhed  off  with  a  fmall  quantity  of  limpid  fpirits,  every  time  the  old 
ones  are  renewed,  or  a  new  preparation  is  to  be  preferved.  The  fpirits 
unfit  to  be  longer  fhown  in  glaffes,  may  alfo  be  ftill  employed  in  prefer  - 
ving  parts  in  earthen  veflels,  or  glafs  ones,  out  of  which  the  preparation 
muft  be  taken  when  it  is  to  be  viewed. 

It 

*  Ruyfch's  balfam,  according  to  Rigierus,  ( Notit.  return  natural,  et  artefact.),  is  recti- 
fied fpirit  of  malt  (frumenti),  to  which  a  third  part  of  water  is  added.  Ruyfch  diftilled  this 
fpirit  in  a  tin  alembic,  with  a  flow  fire  ;  and  thought  that  the  addition  of  a  handful  of  black 
pepper  made  the  fpirit  penetrate  better  into  the  flefhy  parts. 
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It  may  not  be  amifs  to  remark  here,  that  the  glafles  in  which  prepara- 
tions are  to  be  demonftrated,  ought  to  be  of  the  fineft  moft  tranfparent 
thick  kind :  for  thefe  allow  the  parts  to  be  feen  moft  diftinclly,  without 
changing  their  colour,  and  at  the  fame  time  magnify  the  objetls  ;  difco- 
vering  parts  which,  when  they  are  out  of  the  glafs,  could  not  be  feen 
with  the  naked  eye.  Since,  then,  the  glafs  with  the  liquor  has  a  certain 
focus  where  objecls  are  feen  moft  diftinctly,  it  will  be  neceflary  to  ufe 
fome  contrivance  for  keeping  the  preparation  at  the  proper  diftance  from 
the  fide  of  the  glafs  ;  which  may  be  done,  by  putting  in  a  fmall  branch 
of  fome  plant,  or  a  little  ftick,  or  by  faftening  the  thread  or  hair  by 
which  the  preparation  is  fufpended  towards  one  fide  of  the  glafs.  Such 
little  arts,  for  keeping  the  parts  expanded,  or  placing  them  fo  as  to  be 
feen  to  the  beft  advantage,  will  eafily  occur  to  any  one  who  pra&ifes 
anatomy. 

I  lhall  finifti  this  efTay  with  a  caution  to  anatomifts,  to  fhun  as  much 
as  poflible  putting  their  fingers  into  thefe  acidulated  fpirits,  or  handling 
the  preparations  that  are  very  wet  with  them ;  for  they  bring  fuch  a 
numbnefs  on  the  ikin  for  fome  time,  as  makes  the  fingers  unfit  for  any 
nice  diflection.  The  beft  cure  I  have  vifed  for  this  numbnefs,  is  warning 
the  hands  with  water,  into  which  a  few  guts  of  oL  tartar*  per  ddiquwm 
have  been  dropped. 
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Gentlemen, 

"^yHEN  this  OJlcology  was  fir  ft  printed  in  1726,  I  did  not  know  that 
Albinus,  Winflow,  and  Palfyn,  were  to  publifti  defcriptions  of  the 
bones  ;  otherwife  my  papers  probably  would  have  remained  yet  undeli- 
vered to  the  printers.  I  however  flatter  myfelf,  that  this  EJfay  has  been 
of  ufe  to  the  Gentlemen  who  did  me  the  honour  to  attend  my  lectures, 
by  afllfting  them  to  underftand  my  fenfe  and  reprefentation  of  things  in 
this  fundamental  part  of  anatomy ;  nay,  that  it  has  poflibly  been  of 
more  advantage  to  them  than  a  more  complete  work  from  an  abler  hand, 
unlefs  my  demonftrations  had  been  in  the  order  and  method  of  fuch  an 
author. 

This  view  of  your  improvement,  Gentlemen,  is  a  prevailing  argu- 
ment with  me  to  caufe  this  eflay  to  be  reprinted ;  and  you  cannot  rea- 
fonably  blame  me,  if  I  likewife  acknowledge  another  motive  for  it,  which 
more  particularly  relates  to  myfelf.  In  a  new  edition,  an  author  has  an 
opportunity  of  making  his  works*  more  correct,  complete,  and  confe- 
quently  acceptable  to  the  public  ;  who  may  perhaps  be  indulgent  enough 
to  think  this  little  treatife  not  altogether  ufelefs,  fince  more  reafoning  on 
the  ftructure  and  morbid  phenomena  of  bones  is  to  be  found  in  it  than  in 
the  other  writers,  who  have  confined  themfelves  almoft  entirely  to  the 
defcriptive  or  proper  anatomical  part  of  the  ojieology. 

I  have  here  kept  to  the  plan  of  the  former  editions  ;  by  firft  confider- 
ing,  in  the  order  that  feemed  to  me  moft  natural  and  methodical,  every 

D  2  thing; 
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thing  which  I  thought  necefTary  to  be  known  concerning  bones  in  gene- 
ral ;  and,  in  the  fecond  part,  I  have  defcribed  the  feveral  bones  compo- 

fing  the  fkeleton. 

The  bones  of  adults  are  what  I  principally  endeavour  to  defcribe  j  but 
I  have  added  as  much  of  the  ojieogenea  as  I  think  ferviceable  in  the  prac- 
tice of  phyfic  and  furgery. 

That  little  might  be  omitted  of  what  was  formerly  done  on  this  fub- 
jedl,  I  have  taken  all  the  affiftance  I  could  from  books  ;  but  have  never 
afferted  any  anatomical  fact  on  their  authority,  without  confulting  na- 
ture, from  which  all  the  defcriptions  are  made :  and  therefore  the  quo- 
tations from  fuch  books  ferve  only  to  do  juftice  to  the  authors  who  have 
remarked  any  thing  in  the  ftru&ure  of  the  parts  that  was  commonly 
omitted,  and  to  initiate  you  in  the  hiftory  of  anatomy  ;  which  I  once 
propofed  to  make  complete,  fo  far  as  related  to  this  fubject :  but  not 
being  able  to  procure  feveral  books,  and  being  fenfible  how  many  more 
may  have  never  come  to  my  knowledge,  I  laid  afide  this  defign,  of  pur- 
pofe  omitted  many  I  could  have  inferted,  and  in  fome  places  I  have 
changed  an  older  author  for  a  later  one  who  has  more  fully  or  clearly 
defcribed  what  I  treated  of.  Befides  anatomifts,  I  have  alfo  named  feve- 
ral other  authors  to  confirm  my  reafoning  by  practical  cafes  ;  of  which 
it  is  not  to  be  fuppofed  my  own  experience  could  furnifh  a  fufHcient  va- 
riety. 

You  will  readily  obferve,  that  I  quote  no  pafTages  with  a  view  to  criti^- 
cife  or  condemn  them.  This  precaution  of  giving  no  offence,  is  very 
necefTary  in  thofe  who  are  fufEciently  confcious  of  their  being  liable  to 
lay  themfelves  open  to  juft  cenfure ;  and  it  prevents  occafions  of  ufelefs 
wrangling ;  in  which,  generally,  both  parties  are  lofers,  and  the  public 
has  little  advantage. 

In  this  Treatife  I  always  make  ufe  of  the  moft  common  name  of  each 
part ;  and  have  put  the  fynonimous  names  to  be  met  with  in  books  at  the 
foot  of  the  page,  that  the  reading  might  be  fmoother,  and  you  might  con- 
fult  them  at  your  leifure,  to  affift  you  in  underftanding  different  au- 
thors. 

The  defcriptions  and  reafoning  are  here  blended ;  without  which  I  al- 
ways 
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ways  find  young  anatomifts  are  foon  difgufted  with  authors  :  Their  ima- 
ginations cannot  follow  a  long  chain  of  defcriptions,  efpecially  when  they 
are  not  taught  at  the  fame  time  the  ufes  which  the  defcribed  parts  ferve  i 
Their  minds  rnuft  have  fome  relaxation,  by  a  mixture  of  reafoning, 
which  never  mifTes  to  ftrike  the  fancy  agreeably,  and  raifes  a  ftrong  de- 
fire  to  underfland  the  principles  on  which  it  depends. 

The  phenomena  of  difeafes  are  all  deduced  in  this  EfTay  from  the  ftruc- 
ture  of  the  parts,  by  way  of  corollaries  and  queftions ;  which  fuch  an 
anatomical  work  confined  me  to.  And  this  method  has  otherwife  a  good 
effect :  for  when  one  meets  with  an  ufeful  propofition,  and  is  obliged  to 
employ  a  little  thought  to  find  out  its  folution,  the  impreflion  it  makes 
is  deeper,  and  he  acquires  a  fondnefs  for  it,  as  being  in  part  his  own  dif- 
covery.  My  pupils  have  frequently  affured  me,  that  they  could,  with 
very  fmall  reflection,  trace  out  the  whole  reafoning  from  which  my  con- 
clufions  were  drawn.  I  hope  their  fucceflbrs  will  alio  think  this  an 
agreeable  manner  of  being  inflructed. 

Thofe  Gentlemen  who  defired  I  would  add  the  lectures  which  I  pro- 
nounce in  my  colleges  as  a  commentary  upon  the  text,  where  the  difea- 
fes are  mentioned,  will,  I  perfuade  myfelf,  excufe  me  for  not  complying 
with  their  defire,  when  they  confider  the  defign  of  this  is  to  be  a  fchool- 
book,  and  how  great  the  difference  is  between  inflructing  youth  in  pri- 
vate and  pretending  to  inform  the  public.  Art.  xxv.  vol.  v.  of  Medical 
EfTays  and  Obfervations  *,  publilhed  in  this  place,  is  one  of  thofe  lectures 
which  I  gave  as  a  commentary  on  the  paragraph  (p.  38.)  concerning  the 
different  kinds  of  caries,. 

In  this  edition,  I  have  corrected  the  miflakes  and  obfcure  paffages 
which  I  difcovered  in  the  former,  and  in  fome  places  I  have  made  the 
defcriptions  more  full  and  exact  •  aiming  all  I  could  to  fhun  unneceffary 
minutenefs  on  the  one  hand,  and  a  blameable  inaccuracy  on  the  other. 
Whether  I  have  hit  that  juft  medium,  is  what  you  and  the  public  muffc 
now  judge. 

I  am  ftill  of  opinion,  that  figures  of  the  bones  would  at  any  rate  have 
been  unneceffary  in  a  book  that  is  intended  to  be  illuftrated  and  explained 

by 
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by  the  originals  themfelves ;  but  would  be  much  more  fo  now,  when  my 
late  ingenious  friend  Mr  Chefelden,  Dr  Albinus,  and  Mr  Sue  *,  have 
publifhed  fuch  elegant  ones. 

You  have  advantageous,  opportunities  in  this  place  of  ftudying  all  parts 
of  Medicine,  under  the  Profeflbrs  of  its  different  branches  in  the  Univer- 
fity ;  and  of  feeing  the  practice  of  Pharmacy,  Surgery,  and  Phytic,  with 
our  Surgeon-apothecaries,  and  in  the  Royal  Infirmary,  where  the  difea- 
fed  poor  are  carefully  treated.  Thefe,  your  intereft,  and  I  hope  your 
inclinations,  will  lead  you,  Gentlemen,  fo  to  improve,  as  that  they  may 
become  the  happy  means  of  your  making  a  considerable  figure  in  your 
feveral  ftations.  Whatever  afliftance  is  in  my  power  towards  fuch  a  de- 
Arable  event,  fhall  be  given  with  the  greateft  pleafure,  by 

Your  humble  Servant, 

ALE XR  MONRO. 

*  Traite  d'Ofteologie,  traduit  de  l'Anglois  de  M.  Monro,  feconde  panic 
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PART  I, 
Of  the  BONES  in  general 


BONES  are  covered  by  a  membrane,  named  on  that  account  perio- 
steum *  ;  which  is  fo  neceffary  to  them,  that  we  muft  examine  its 
texture  and  ufes,  before  we  can  underftand  their  ftructure. 

The  perio/leum,  as  well  as  mod  other  membranes,  can  be  divided  into 
layers  of  fibres.  The  exterior  ones,  compofed  of  the  fibres  of  the  mufcles 
connected  to  the  bones,  vary  in  their  number,  fize,  and  direction ;  and 
confequently  occafion  a  very  great  difference  in  the  thicknefs  and  ftrength 
of  the  periojieum  of  different  bones,  and  even  of  the  different  parts  of  the 
fame  bone.  The  internal  layer  is  every  where  nearly  of  a  fimilar  ftruc- 
ture,  and  has  its  fibres  in  the  fame  direction  with  thofe  of  the  bone  to 

which 
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which  they  are  contiguous.  Ought  not  then  the  xvd,m&: periojieum  to  be 
applied,  ftrictly  fpeaking,  only  to  this  internal  layer,  to  which  the  others 
are  joined  in  an  uncertain  manner  and  number  ? 

Some  authors  *  endeavour  to  prove  the  internal  layer  of  fibres  of  the 
periojieum  to  be  derived  from  the  dura  mater :  For,  fay  they,  fince  the 
membrane  covering  the  fkull  is  plainly  a  production  or  continuation  of 
the  dura  mater,  which  pafTes  out  between  the  futures  ;  and  fince  there  are 
mufcles  on  the  head,  as  well  as  in  other  parts,  which  might  furnifh  ajte- 
riojieum ;  it  is  needlefs  to  affign  different  origins  to  membranes  which 
have  the  fame  texture  and  ufes.  They  add  further,  in  proof  of  this  doc- 
trine, that  the  periojieum  extends  itfelf  along  the  ligaments  of  the  articu- 
lations from  one  bone  to  another ;  and  therefore  is  continued  from  its 
origin  over  all  the  bones  of  the  body. — While  anatomifts  were  fond  of 
the  hypothefis  of  all  membranes  being  derived  from  one  or  other  of  the 
two  that  cover  the  brain,  a  difpute  of  this  kind  might  be  thought  of  con- 
fequence :  but  now  that  the  hypothefis  is  neglected  as  ufelefs,  it  is  need- 
lefs to  examine  the  arguments  for  or  againft  it. 

Except  where  mufcles,  cartilages,  or  ligaments,  are  inferted  into  the 
periojieum,  its  external  furface  is  connected  to  the  furrounding  parts  by 
thin  cellular  membranes,  which  can  eafily  be  flretched  confiderably,  but 
fhorten  themfelves  whenever  the  flretching  force  is  removed.  When 
thefe  membranes  are  cut  off  or  broken,  they  collapfe  into  fuch  a  fmall 
ipace,  that  the  furface  of  the  periojieum  feems  fmooth  and  equal. 

When  we  attempt  to  tear  off  the  periojieum  from  bones,  we  fee  a  great 
number  of  white  threads  produced  from  the  membrane  into  them  ;  and 
after  a  fuccefsful  inje&ion  of  the  arteries  with  a  red  liquor,  numerous 
vefTels  are  not  only  feen  on  the  periojieum  f ,  but  moft  of  the  fibres,  fent 
from  the  membrane  to  the  bone,  mow  themfelves  to  be  vefTels  entering 
it,  with  the  injected  liquor  in  them ;  and  when  they  are  broken,  by  tear- 
ing off  the  periojieum,  the  furface  of  the  bone  is  almoft  covered  with  red 
points. 

The  veins  correfponding  to  thefe  arteries  are  fometimes  to  be  feen  in 
fubjects  that  die  with  their  vefTels  full  of  blood ;  though  fuch  numerous 

ramifications 

*  Havers,  Ofteolog.  Nov.  difc.  i.  p.  16. 
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ramifications  of  them,  as  of  the  arteries,  can  feldom  be  demonftrated, 
becaufe  few  of  them  naturally  contain  coloured  liquors,  and  fuch  liquors 
can  difficultly  be  injected  into  them.  This,  however,  is  fometimes 
done  *. 

The  great  fenfibility  of  the  periojleum  in  the  deep-feated  fpecies  of  pa- 
ronychia,  in  exqftofesy  nodi,  tophi,  and  gummata,  from  a  lues  venerea,  or 
whenever  this  membrane  is  in  an  inflamed  ftate,  is  a  fufficient  proof  that 
it  is  well  provided  with  nerves,  though  they  are  perhaps  too  fmall  to  be 
traced  upon  it ;  and  therefore  one  cannot  well  determine  whether  they 
are  fent  along  with  the  arteries  in  the  common  way,  or  are  derived  from 
the  tendinous  fibres  of  the  mufcles  expanded  on  the  periojleum  j\ 

Veffels  alfo  pafs  through  the  periojieum  to  the  marrow ;  of  which  more 
hereafter.  And  frequently  mufcles,  ligaments,  or  cartilages,  pierce 
through  the  periojleum,  to  be  inferted  into  the  bones. 

The  chief  ufes  of  the  periojleum  are  :  i .  To  allow  the  mufcles,  when 
they  contract  or  are  flretched,  to  move  and  Hide  eafily  upon  the  bones ; 
the  fmooth  furface  of  this  membrane  preventing  any  ill  effects  of  their 
friction  upon  each  other.  2.  To  keep  in  due  order  and  to  fupport  the 
veffels  in  their  paffage  to  the  bones.  3.  By  being  firmly  braced  on  the 
bones,  to  affift  in  fetting  limits  to  their  increafe,  and  to  check  their  over- 
growth. 4.  To  ftrengthen  the  conjunction  of  the  bones  with  their  epi- 
phyjes,  ligaments,  and  cartilages  ;  which  are  eafily  feparated  in  young 
creatures  when  this  membrane  is  taken  away.  5.  To  afford  convenient 
origin  and  infertion  to  feveral  mufcles  which  are  fixed  to  this  membrane. 
And,  billy,  To  warn  us  when  any  injury  is  offered  to  the  parts  it  co- 
vers ;  which,  being  infenfible,  might  otherwife  be  deftroyed  without  our 
knowledge,  or  endeavouring  to  procure  a  remedy. 

When  the  cellular  fubftance,  connecting  the  periojleum  to  the  furround- 
ing  parts,  is  deftroyed,  thefe  parts  are  fixed  to  that  membrane,  and  lofe 
the  Hiding  motion  they  had  upon  it ;  as  we  fee  daily  in  iffues,  or  any 
other  tedious  fhppurations  near  a  bone. — When  the  veffels  which  go  from 

E  the 

*  Sue  traite  d'Ofteologie,  traduit  de  1'  Anglois  de  Mr  Monro-    Note  in  p.  9. 

f  See  the  difpute  about  the  fenfibility  of  this  and  of  other  membranes,  in  Zimmerman. 
DiiTert.  de  Irritabiiit. ; — A£V.  Gotting.  vol.  ii. ; — Haller  fur  la  Nature  Senfible  et  Irratible  j — 
Whytt's  PhyGokg.  eflay  2.  ; — Pieimar.  Differt.  de  Fungo  Articulor.  §  26,  34. 
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the  periojleum  to  the  bones  are  broken  or  eroded,  a  collection  of  liquor  is 
made  between  them,  which  produces  a  fordid  ulcer  or  rotten  bone.  This 
often  is  the  cafe  after  fractures  of  bones  and  inflammations  of  the  perio- 
jleum, or  after  Jmall-pox,  meajles,  /potted fevers,  and  eryjipelas. — Do  not  the 
diforders  of  the  periojleum,  coming  rather  along-  with,  or  foon  after,  the 
cutaneous,  than  other  difeafes,  indicate  fome  fimilarity  of  flructure  in  the 
periojleum  and  fkin  ? 

The  bones  are  the  mod  hard  and  folid  parts  of  the  body,  and,  as  all 
other  parts  where  large  veffels  do  not  enter,  are  generally  of  a  white  co- 
lour ;  only  in  a  living  creature  they  are  blueifh,  which  is  owing  to  the 
blood  in  the  fmall  veffels  under  their  furface.  The  lefs  therefore,  and 
fewer,  the  veffels  are,  and  the  thicker  and  firmer  the  bony  furface  co- 
vering the  veffels  is,  the  bones  are  whiter.  Hence  the  bones  of  adults 
are  whiter  than  thofe  of  children :  and,  in  both  young  and  old,  the  white 
colour  of  different  bones,  or  of  the  feveral  parts  of  the  fame  bone,  is  al- 
ways in  proportion  to  their  veffels  and  folidities  ;  which  circumftances 
ought  to  be  regarded  by  furgeons,  when  they  are  to  judge  of  the  condi- 
tion of  bones  laid  bare. 

Bones  are  compofed  of  a  great  many  plates  *,  each  of  which  is  made  up 
of  fibres  or  firings  united  by  fmaller  fibrils  f  ;  which  being  irregularly 
difpofed  and  interwoven  with  the  other  larger  fibres,  make  a  reticular 
work.— This  texture  is  plainly  feen  in  the  bones  of  fcetufes,  which  have 
not  their  parts  clofely  compacted ;  and  in  the  bones  of  adults,  which 
have  been  burnt,  long  expofed  to  the  weather,  or  whofe  compofition  has 
been  made  loofe  by  difeafes. — The  chinks,  which  are  generally  made 
according  to  the  direction  of  the  larger  fibres,  of  bones  that  have  under- 
gone the  action  of  fire,  or  of  the  weather,  mow  the  greater  flrength  of 
thefe  than  of  the  fibres  which  connect  them. — Numerous  accurate  obfer- 
vations  of  the  different  times  in  which  exfoliations  are  made  from  the 
fides  or  ends  of  fimilar  bones,  might  bid  fair  to  determine  what  is  the 
proportional  force  of  cohefion  in  the  two  forts  of  fibres. 

The  plates  are  faid  J  to  be  firmly  joined  to  each  other  by  a  great  num- 
ber of  claviculi,  or  fmall  bony  proceffes  j  which,  rifing  from  the  inner 

plates, 

*  Squamae,  bra&eae,  laminae.  f  Malpigh.  Anat.  Plant,  et  Oper.  Pofthum. 
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plates,  pierce  through  fome,  and  are  fixed  into  the  more  external  ones. 
Of  thefe  nails,  four  kinds,  viz.  the  perpendicular,  oblique,  headed,  and 
crooked,  have  been  defcribed :  but  in  bones  fitly  prepared,  I  could  only- 
fee  numerous  irregular  procefTes  rifing  out  from  the  plates  % 

Though  the  exterior  part  of  bones  is  compofed  of  firm  compact  plates, 
yet  they  are  all  more  or  lefs  cavernous  internally.  In  fome  (e.  g.  middle 
thin  part  of  the  fcapula  and  os  ilium)  the  folid  fides  are  brought  fo  near, 
that  little  cavity  can  be  feen ;  and  in  others  (middle  of  os  humeri,  femo- 
ris,  &c.)  the  cavities  are  fo  large,  that  fuch  bones  are  generally  efteemed 
to  be  hollow  or  fiftular :  But  the  internal  fpongy  texture  is  evident  in 
young  animals  j  and  fome  of  it  may  be  feen  to  remain  in  thofe  of  great- 
eft  age,  when  bones  are  cautioufly  opened,  after  they  have  been  kept  fo 
long  as  to  be  free  of  the  oil  they  contain,  or  after  being  burnt. 

This  fpongy  cavernous  internal  part  of  bones,  is  generally  called  their 
cancelli  or  lattice-work,  and  is  formed  in  the  following  manner.  The 
plates  are  firmly  joined  about  the  middle  of  the  bone ;  but  as  they  are  ex- 
tended towards  its  ends,  the  more  internal  plates  feparate  from  the  ex- 
terior, and  ftretch  out  their  fibres  towards  the  axis  of  the  bone,  where 
they  are  interwoven  with  the  fibres  of  other  plates  that  have  been  lent  off 
in  the  fame  way.  Seeing  the  plates  are  thus  conftantly  going  off,  the  fo- 
lid fides  of  the  bones  muft  become  thinner,  and  the  lattice-work  muft 
be  thicker  and  ftronger,  towards  their  ends.  This  is  evident  in  many  of 
them,  where  the  folid  fides  of  their  middle  are  very  thick,  and  the  can- 
celli  are  fcarce  obfervable :  whereas  at  the  ends,  where  their  diameter  is 
greateft,  the  folid  walls  or  fides  are  not  thicker  than  paper  ;  and  the  can- 
celli  are  numerous,  and  large  enough  to  fill  up  the  whole  fpace  left  be- 
tween the  fides. 

The  twilling  and  windings  which  thefe  cancelli  make,  and  the  interla- 
ces which  they  leave,  differ  confiderably  in  figure,  number,  and  fize ; 
and  therefore  form  little  cells,  which  are  as  different,  but  communicate 
with  each  other.  Some  writers  f  minutely  remark  thefe  different  appear- 
ances of  the  cancelli,  after  they  begin  to  feparate  from  the  plates  ;  and 
from  thence  diftinguiih  them  into  wrinkled,  perforated,  and  net-like. 

The  cancelli  fuftain  the  membranous  bags  of  the  marrow  which  are 

E  2  ftretched 
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ftretehed  upon  them ;  and  thereby  hinder  thefe  membranous  parts  from 
being  torn,  or  removed  out  of  their  proper  places,  in  the  violent  motions 
and  different  poftures  which  the  bones  are  employed  in.  This  fupport 
which  the  cancelli  afford  the  marrow,  alfo  faves  its  membranes  and  veffels, 
in  the  lower  parts  of  the  bones,  from  being  compreffed  by  the  weight  of 
the  marrow  above. 

The  depremons  between  the  fibres  of  the  external  plates  of  bones  ap- 
pear like  fo  many  furrows  on  their  furface,  into  each  of  which  the  perio- 
jleum  enters  ;  by  which  the  furface  of  contact,  confequently  the  cohefion, 
between  it  and  the  bone,  is  confiderably  increafed,  and  a  greater  number 
of  veffels  is  fent  from  it  into  the  bone  than  if  it  was  a  plain  furface. 

Both  on  the  ridges  and  furrows,  numerous  little  pits,  or  orifices  of  ca- 
nals, are  to  be  feen,  by  which  the  veffels  pafs  to  and  from  the  bones. 

After  a  fuccefsful  injection,  the  arteries  can  be  traced  in  their  courfe 
from  the  pits  to  the  plates  and  fibres  ;  and  in  fawing,  cutting,  or  rafping 
the  bones  of  living  creatures,  thefe  veffels  difcover  themfelves  by  the 
fmall  drops  of  blood  which  then  ooze  out  from  the  mod  folid  part  of  the 
bones.  But  the  cleared  demonftration  of  the  intimate  diftribution  of 
thefe  fmall  arteries,  is  to  obferve  the  effect:  of  fuch  a  tinging  fubftance  as 
can  retain  its  colour,  when  fwallowed,  digelted,  and  mixed  with  the 
blood  of  any  living  animal,  and  at  the  fame  time  has  particles  fmall 
enough  to  be  conveyed  into  the  veffels  of  the  bones ;  fuch  is  riibia  tine- 
torum,  madder-root  * :  for  we  fee  the  gradual  advances  which  this- 
tincture  makes  from  the  periojieum  into  the  more  internal  parts  of  the 
bones,  and  how  univerfally  the  diftribution  of  the  liquors  is  made,  the 
whole  bony  fubftance  being  tinged. 

The  arteries  are  larger  near  each  end  than  at  the  middle  of  the  large 
bones  that  are  much  moved  ;  becaufe  they  not  only  ferve  the  bony  plates 
near  the  ends,  but  pafs  through  them  to  the  marrow. — As  animals  ad- 
vance in  age,  the  arteries  of  the  bones  become  lefs  capacious  ;  as  is  evi- 
dent, i.  From  the  bones  of  adults  having  lefs  blood  in  them  than  thofe  of 
children  have.  2.  From  many  of  them  becoming  incapable  in  old  age 
of  admitting  the  coloured  powders  ufed  in  injections,  which  eafily  pafs- 

in 

*  Philofoph.  Tranfaft.  n°  442.  art.  S. ;  n°'44j.  art.  2: ;  n°  457.  art.  4,  Mem.  de  1'Acad, 
dies  Sciences,  17395  1742. 
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m  youth.  And,  3.  From  the  bones  of  old  creatures  being  more  difficultly 
tinged  with  madder  than  thofe  of  young  ones. — If  authors  have  not  mi- 
ftaken,  the  arteries  of  bones  have  fometimes  become  very  large  *. 

We  may  conclude,  from  arteries  being  accompanied  with  veins  fo  far 
as  we  can  trace  them  in  every  other  part  of  the  body,  that  there  are  alfo 
veins  in  the  bones ;  nay,  the  veins  of  bones  can  fometimes  be  injected, 
and  then  feen  f . 

The  bones  of  a  living  animal  are  fo  infenfible,  that  they  can  be  cut, 
rafped,  or  burnt,  without  putting  the  creature  to  pain ;  and  the  nerve3 
diftributed  in  their  fubftance  cannot  be  fhewn  by  diffection  :  from  which 
it  might  be  inferred,  that  they  have  no  nerves  diftributed  to  them.  But 
the  general  tenor  of  nature,  which  beftows  nerves  to  all  the  other  parts, 
mould  prevent  our  drawing  fuch  a  conclufion.  And  if  fennbility  is  a 
fure  proof  of  nerves  entering  into  the  compofition  of  any  part,  as  it  is 
generally  allowed  to  be,  we  have  fumcient  evidence  of  nerves  here  in  the 
bones :  for  the  granulated  red  flefh  which  fprouts  out  from  them,  after 
an  amputation  of  a  limb,  or  performing  the  operation  of  the  trepan^  or 
after  an  exfoliation^  is  exquiiitely  fenfible ;  and  in  fome  ulcers  of  bones, 
where  the  periojleum  was  all  feparated,  the  patient  fuffered  racking  pain 
if  the  bone  was  touched  with  a  rough,  inftrument,  nor  was  he  free  of 
pain  after  the  bone  was  perforated  %. — The  reafon  why  the  nerves  of  ri- 
gid hard  bones  become  infenfible,  is,  that  all  nerves  muft  have  a  confider- 
able  degree  of  flexibility  at  the  part  where  objects  are  applied,  otherwile 
it  cannot  be  affected  by  their  impremons.  We  fee  this  illuftrated  in  a 
very  common  analogous  cafe,  the  growth  of  a  new  nail.  When,  the 
former  one  has  fuppurated  off,  the  thin  membrane  which  firft  appears  is 
excmifitely  fenfible  ;  but  gradually  becomes  dull  in  its  Xenfation,  till  it  can 
be  cut  or  fcraped  without  caufing  pain,  after  it  is- formed  into  a  hard  nail. 

From  what  has  been  faid  of  the  veffeis  of  bones,  it  is  evident,  that  there 
is  a  conftant  circulation  of  fluids  in  every  part  of  them  ;  and  that  there  is 
a  perpetual  wafte  and  renewal  of  the  particles  which  compofe  the  folid 
fibres  of  bones,  as  well  as  of  other  parts  of  the  body  ;  the  addition  from 
the  fluids  exceeding  the  wafte  during  the  growth  of  the.  bones,  the  re- 
newal 

*-  Diemerbroek  Anat.  lib.  9.  cap.  x.    Mery  Hift.  de  l'Acad.  des  Sciences,  1704. 
f  Sue  trad.  d'Ofteolog.  p.  9.  $  Nicol.  Mafia,  lib,  introd.  an.:,  refft  - 
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newal  and  wafte  keeping  pretty  near  par  in  adult  middle  age,  and  the 
wafte  exceeding  the  fupply  from  the  liquors  in  old  age :  as  is  '  demon- 
strable from  their  weight ;  for  each  bone  increafes  in  weight  as  a  perfon 
approaches  to  maturity  ,  continues  of  nearly  the  fame  weight  till  old  age 
begins,  and  then  becomes  lighter. — The  fpecific  gravity  of  the  folid  fides, 
on  the  contrary,  increafes  by  age ;  for  then  they  become  more  hard, 
compact,  and  denfe.  In  confequence  of  this,  the  bones  of  old  people 
are  thinner  and  firmer  in  their  fides,  and  have  larger  cavities,  than  thofe 
of  young  perfons. 

The  vafcular  texture  of  bones  muft  make  them  fubject  to  obftruclions^ 
ecchymofes^  ulcers^  gangrenes^  and  moft  other  difeafes  which  the  fofter 
parts  are  affected  with ;  and  therefore  there  may  be  a  greater  variety  of 
caries  than  is  commonly  defcribed  *. 

Hence  we  can  account  for  the  following  appearances. 

Hemorrhages  from  fungous  flefh  rifing  out  from  the  moft  folid  part  of 
a  cut  bone  f. 

The  regular  alternate  elevation  and  fubfiding,  or  apparent  pulfation, 
frequently  to  be  feen  in  fome  of  the  cells  of  a  carious  bone. 

Cells  refembling  eancelli,  fometimes  feen  in  the  part  of  a  bone  which, 
in  a  natural  ftate,  is  the  moft  folid  and  firm  J. 

A  bone  as  a  tube,  including  another  bone  within  it  §. 

On  the  internal  furface  of  the  folid  parts  of  bones,  there  are  orifices  of 
canals,  which  pafs  outwards  through  the  plates  to  open  into  other  ca- 
nals that  are  in  a  longitudinal  direction,  from  which  other  tranfverfe  paf- 
fages  go  out  to  terminate  in  other  longitudinal  canals  ;  and  this  ftructure 
is  continued  through  the  whole  fubftance  of  bones,  both  thefe  kinds  of 
canals  becoming  fmaller  gradually  as  they  approach  the  outer  furface  **. 

,  Thefe  canals  are  to  be  feen  to  the  beft  advantage  in  a  bone  burnt  till 

it  is  white :  When  it  is  broken  tranfverfely,  the  orifices  of  the  longitudi- 
nal canals  are  in  view ;  and  when  we  feparate  the  plates,  the  tranfverfe 
ones  are  to  be  obferved.    Here,  however,  we  are  in  danger  of  believing 

both 

*  Edinburgh  Medical  EtTays  and  Obf.  vol.  v.  art.  25.  or  N°  9.  of  the  prefent  Colkaion. 
I  Medical  Effays,  vol.iv.  art.  21.  or  N°  19.  of  the  prefent  Colkaion. 
%  Ruyfch.  Thef.  8.  n°  8.    Thef.  10.  n°  176.        §  Idem,  ibid. 
•**  Havers  Ofteolog.  Nov.  p.  .43. 
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both  thefe  forts  of  canals  more  numerous  than  they  really  are ;  becaufe 
the  holes  made  by  the  proceffes  connecting  the  plates  of  bones  have  the 
appearance  of  the  tranfverfe  *,  and  the  paflages  for  the  blood-veffels  re- 
ferable the  longitudinal  canals.  I  do  not  know  how  we  are  to  keep  free 
of  error  about  the  tranfverfe  canals  ;  but  think  we  may  diftinguifh  be- 
tween the  two  kinds  of  longitudinal  ones  :  for  the  paffages  of  the  veffels 
are  largeft  near  the  external  furface  of  the  bone,  and  every  tranfverfe 
fection  of  them  is  circular  ;  whereas  the  longitudinal  canals  are  largeft 
near  the  cancelliy  and  their  tranfverfe  fections  appear  to  me  of  a  flat  oval 
figure  ;  which  may  be  owing  to  the  different  momentum  of  the  fluids  con- 
veyed in  them. — The  fituation  of  the  larger  longitudinal  canals,  and  of 
the  palfages  of  the  larger  veffels,  makes  a  bone  appear  more  denfe  and 
compact  in  the  middle  of  its  folid  fides,  than  towards  its  outer  and  inner 
furfaces,  where  it  is  fpongy. 

We  fee  marrow  contained  in  the  larger  tranfverfe  and  longitudinal 
canals  juft  now  defcribed  ;  and  from  thence  judge  that  it  paffes  alfo  into 
the  fmaller  ones.  The  drops  of  oil  which  we  difcover  with  amicrofcope 
every  where  on  the  furface  of  a  recent  bone  fractured  tranfverfely,  and 
the  oozing  of  oil  through  the  moft  folid  bones  of  a  fkeleton,  which  ren- 
ders them  greafy  and  yellow,  are  a  confirmation  of  the  ufe  of  thefe  ca- 
nals. Of  what  advantage  this  diftribution  of  the  marrow  through  the 
fubftance  of  bones  is,  will  be  mentioned  when  the  nature  and  ufe  of  this 
animal-oil  is  inquired  into. 

Moft  bones  have  one  or  more  large  oblique  canals  formed  through 
their  fides,  for  the  paffage  of  the  medullary  veffels,  which  are  to  be  de- 
fcribed afterwards. 

Bones  expofed  to  a  ftrong  fire  in  chemical  veffels^  are  refolved,  in  the 
fame  manner  as  the  other  parts  of  animals,  into  phlegm,  fpirit,  volatile fait 
fetid  oil,  and  a  black  caput  mortuum.  But  the  proportion  of  thefe  prin- 
ciples varies  according  to  the  age,  folidities,  and  other  circumftances  of 
bones.  Young  bones  yield  the  largeft  proportion  of  phlegm;  fpongy 
bones  afford  moft  oil,  and  folid  ones  give  moft  fait  and  black  reftduum. 
Though  this  refiduum  can  fcarce  be  changed  by  the  force  of  fire  while  it 
is  in  clofe  veffels  ;  yet  when  it  is  burnt  in  an  open  fire,  the  tenacious  oil, 

to 
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to  which  it  owes  its  black  colour,  is  forced  away,  and  a  white  earth  is 
left,  that  has  little  or  no  fixed  fait  in  it.  This  earth  feems  to  be  the  pro- 
per conftituent  folid  part  of  bones  ;  and  the  other  principles  give  it  firm- 
nefe  and  tenacity  :  For  the  quantity  of  the  earth  is  fo  great,  that,  after  all 
the  other  principles  are  feparated  from,  a  bone,  its  former  lhape  and  fize 
remain  *;  but  it  is  very  brittle  till  it  is  moiftened  with  water  or  oil, 
when  it  recovers  fome  tenacity. — The  increafe  of  the  proportion  of  earth 
in  old  peoples  bones,  is  one  reafon  of  their  being  more  brittle  than  thofe 
of  young  people  are. 

Left  any  imagine  the  falts  and  oils  of  bones,  while  in  a  natural  ftate, 
to  be  of  the  fame  acrid  kind  with  thofe  obtained  from  them  by  the  che- 
mical analyhs,  it  is  to  be  obferved,  that  thefe  principles  may  be  extracted 
from  bones  in  the  form  of  a  very  mild  jelly,  by  boiling  them  in  water. 

The  bones  fuftain  and  defend  the  other  parts  of  the  body. 

Bones  are  lined  within,  as  well  as  covered  externally,  with  a  mem- 
brane; which  is  therefore  commonly  called  periosteum  internum. 

The  internal  periojleum  is  an  extremely  fine  membrane;  nay,  frequent- 
ly it  has  a  loofe  reticular  texture  :  and  therefore  it  is  compared  by  fome 
to  the  arachnoid  coat  of  the  fpinal  marrow.  So  that  we  cannot  expect  to 
divide  it  into  layers  as  we  can  divide  the  external  periojleum.  We  can, 
however,  obferve  its  procelTes  entering  into  the  tranfverfe  pores  of  the 
bones,  where  probably  they  are  continued  to  form  the  immediate  canals 
for  the  marrow  distributed  through  the  fubftance  of  the  bones  ;  and 
along  with  them  veffels  are  fent,  as  from  the  external  periojleum^  into  the 
bone  f .  The  procelfes  being  of  a  very  delicate  texture,  the  adhefion  of 
this  membrane  to  the  bone  is  fo  fmall,  that  it  feparates  commonly  more 
•eafily  from  the  bone  than  from  the  marrow  which  it  contains  ;  wherefore 
one  might  call  it  the  common  membrane  of  the  marrow,  rather  than  by 
the  name  it  now  has  :  but  whether  the  one  or  the  other  defignation  ought 
to  be  given  it,  is  not  worthy  a  difpute. 

From  the  internal  furface  of  the  internal  periojleum^  a  great  number  of 
thin  membranes  are  produced ;  which,  palling  acrofs  the  cavity,  unite 
with  others  of  the  fame  kind,  and  form  fo  many  diftinct  bags,  which 

•communicate 

*  Havers  Ofteolog.  Nov.  difc.  i.  p.  32. 
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communicate  with  each  other  ;  and  thefe  again  are  fubdivided  into  com- 
municating veficular  cells,  in  which  the  marrow  is  contained.  Hence 
it  is,  that  the  marrow,  when  hardened  and  viewed  with  a  microfcope, 
appears  like  a  clutter  of  fmall  pearl ;  and  that  the  hardened  marrow  of 
bones  buried  long  under  ground,  or  laid  fome  time  in  water,  and  then 
dried,  is  granulous  (.?).  This  texture  is  much  the  fame  with  what  obtains 
in  the  other  cellular  parts  of  the  body,  where  fat  is  collected  :  only  that 
the  cells  containing  the  marrow  are  fmaller  than  thofe  of  the  tunica  adi- 
pofa  or  cellulofa  elfewhere ;  which  probably  is  owing  to  their  being  inclo- 
fed  in  the  bones,  where  they  are  not  fo  much  ftretched  or  extended  as  in 
other  parts. 

The  marrow  is  the  oily  part  of  the  blood,  feparated  by  fmall  arteries, 
and  depofited  in  thefe  cells.  Its  colour  and  conliftence  may  therefore  vary 
according  to  the  ftate  of  the  veffels,  and  their  diftribution  on  the  mem- 
branes of  the  cells-. 

The  marrow,  as  well  as  the  other  fat  of  the  body,  chemically  analyzed, 
yields,  beiides  oil  and  water,  a  confiderable  proportion  of  an  acid  liquor, 
but  no  alkali  {b).  This  may  be  the  reafon  of  its  being  lefs  putrefcent 
than  the  blood,  or  moft  other  parts  of  animals  (c) ;  which  is  a  neceffary 
quality  in  a  fubftance  that  is  conftantly  expofed  to  a  confiderable  degree 
of  heat,  and  is  more  in  a  flagnating  condition  than  the  other  liquors. 

Befides  the  arteries,  which  I  mentioned  already  (p.  36.)  to  be  fentfrom 
the  bones  to  the  marrow,  there  is  at  lead  one  artery  for  each  bone  ;  fe- 
ver al  bones  have  more,  whofe  principal  ufe  is  to  convey  and  fecern  this 
oily  matter.  After  thefe  arteries  have  pierced  the  folid  fide  of  a  bone, 
they  are  divided  into  feveral  branches  ;  which  foon  are  diftributed  every 
where  on  the  internal  periqjleum,  and  afterwards  fpread  their  branches  in- 
wards on  the  medullary  cells,  and  outwards  through  the  tables  of  the 
bone. 

The  blood,  which  remains  after  the  fecretion  of  the  marrow,  is  return- 
ed by  proper  veins,  which  are  collected  from  the  membranes  into  one  or 

F  two 

(a)  Ruyfch  Thefaur.  9.  no  2.  et  Adverf.  dec.  11 1.  obf.  9. 

(b)  Grutzmaker  Differt.  de  Oflium  Medulla.    Haller  Element.  Phyfiolog.  lib,  4.  feci.  4, 

(c)  Pringle  Append,  to  Camp-difeafes,  exper.  47, 
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two  large  trunks,  to  pafs  out  at  the  fame  holes  or  paffages  at  which  the 
artery  or  arteries  enter. 

The  general  rule  of  the  fmall  veffels  decreafing  in  their  capacities  as 
animals  advance  in  age,  to  which  many  phenomena  in  the  animal  ceco- 
nomy  are  owing,  obtains  here :  for  though  the  trunks  of  the  medullary 
veffels  enlarge  as  animals  turn  older,  yet  the  fmall  branches  become 
fmaller ;  as  is  evident  from  injections,  which  cannot  be  made  to  pafs 
near  fo  far  in  thefe  veffels  of  adults  as  of  children.  Hence  the  marrow 
is  bloody  in  children,  oily  and  balmy  in  middle  age,  and  thin  and  wa- 
tery in  old  people. 

By  experiments  made  on  the  marrow,  when  bones  of  living  animals 
are  opened  or  cut  through  (#),  and  from  the  racking  pain  with  which  fup- 
purations  within  bones  are  frequently  attended,  we  have  fufficient  proof 
that  the  membranes  here  are  fenfible,  and  confequently  have  nerves  di- 
stributed to  them.  Hippocrates  (b)  might  therefore  fay  juflly,  that  a 
wound  penetrating  into  the  cavity  of  a  bone  may  produce  a  delirium. 

The  veffels  of  the  marrow,  wrapped  up  in  one  common  coat  from  the 
periofteum,  pafs  through  the  bones  by  proper  canals  ;  the  mod  confider- 
able  of  which  are  about  the  middle  of  each  bone,  and  are  very  oblique. 
Sometimes  thefe  veffels  continue  at  a  little  diftance  in  their  paffage,  when 
the  canal  is  divided  by  a  fmall  bony  partition  or  two. 

From  the  ftructure  of  the  contents  of  the  bones,  we  may  judge  how 
thefe  parts,  as  well  as  others,  may  be  fubject  to  oedema,  phlegmon,  ery- 
fipelas,  fcirrhus,  &c.  ;  and  may  thence  be  led  to  a  cure  of  each,  before 
the  common  confequence,  putrefaction,  takea  place,  and  frequently  oc- 
casions the  lofs  of  the  limb,  if  not  of  the  patient. 

The  marrow  is  of  very  confiderable  ufe  to  the  bones  ;  for  by  entering 
their  tranfverfe  canals,  and  pafhng  from  them  into  the  longitudinal  ones, 
it  is  communicated  to  all  the  plates,  to  foften  and  connect  their  fibres  : 
whereby  they  are  preferved  from  becoming  too  brittle  ;  as  we  fee  they 
do  in  burnt  bones,  or  thofe  long  expofed  to  the  air ;  in  people  labouring 
under  old  age,  pox,  or  fcurvy.  In  all  which  cafes,  the  oil  is  either  in  too 
little  quantity,  or  has  its  natural  good  qualities  changed  for  worfe  ones. 

Befides  this  advantage  which  the  fubflanee  of  bones  has  from  the  mar- 
row, 

(a)  Du  Verney,  Memoires  de  TAcad.  dcs  Sciences,  1700.       (B)  Aphorifm.  §  7.  aph.24.' 
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row,  their  articulations  are  faid  *  to  receive  no  lefs  benefit  from  it :  for 
it  is  thought  that  the  marrow  paries  into  the  articular  cavities  through 
the  holes  which  are  in  the  bones  near  the  large  joints.  And  as  a  proof  of 
this,  it  is  alleged,  that  butchers,  upon  feeing  the  greater  or  leffer  quanti- 
ty of  marrow  in  the  bones  of  cows,  can  tell  whether  they  have  travelled 
far  or  little  before  they  were  flaughtered. 

When  the  marrow,  after  having  ferved  the  ufes  mentioned,  is  reaffumed 
into  the  mafs  of  blood,  (as  it  is  continually,  in  common  with  all  other 
fecreted  liquors  that  have  not  paffages  formed  for  conveying  them  out  of 
the  body),  it  corrects  the  too  great  acrimony  communicated  to  the  fa-, 
line  particles  of  our  fluids  by  their  circulation  and  heat ;  in  the  fame 
manner  as  lixivial  falts  are  blunted  by  oil  in  making  foap.  Hence,  in 
acute  difeafes,  the  marrow,  as  well  as  the  other  fat  of  the  body,  is  quick- 
ly wafted,  but  muft  be  immediately  fupplied  by  liquors  from  the  veffels  ; 
feeing  the  cells  within  the  bones,  which  have  no  affiftance  to  their  con- 
traction from  the  preffure  of  the  atmofphere,  cannot  collapfe,  as  the  tela 
cclhilaris  under  the  fkin  does  when  the  liquor  in  its  cells  is  abforbed ; 
the  bones  therefore  are  always  full. 

Since  it  is  the  nature  of  all  oil  to  become  thin  and  rancid  when  expofed 
long  to  heat,  and  bones  have  much  oil  in  their  firm  hard  fubftance,  we 
may  know  why  an  ungrateful  fmell,  and  dark-coloured  thin  ichor ^  pro- 
ceed more  from  corrupted  bones  than  from  other  parts  of  the  body  j  and 
we  can  underftand  the  reafon  of  the  changes  of  colour  which  bones  un- 
dergo, according  to  their  different  degrees  of  mortification.  Hence 
likewife  we  may  learn  the  caufe  of  a  fpina  cventofa<i  and  of  the  difficulty  of 
curing  all  caries  of  bones  proceeding  from  an  obftruction  and  confe- 
quent  putrefaction  of  the  marrow  ;  and  of  the  quick  pulfe,  thirfl,  and 
hedtic  paroxyfms,  fo  often  attending  thefe  difeafes.  Thefe  phenomena  alfo 
teach  us  the  reafon  of  the  fatal  prcgnofis  taken  from  black  fetid  urine  in 
fevers. 

Though  bones  fo  far  agree  in  their  flructure  and  annexed  parts,  yet 
we  may  obferve  a  confiderable  difference  among  them  in  their  magni- 
tude, figure,  fituation,  fubftance,  connection,  ufes,  &c.     From  which 

F  2  authors 

*  Joan  de  Muralto  Vade-mecum  Anat,  exercit.  5.  §3,    Havers  Ofleolog.  Nov.  difc.  3. 
p.  179. 
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authors  have  taken  occafion  to  diftinguifh  them  into  as  many  clafTes  as 
they  could  enumerate  of  thefe  different  circumftances.  But  thefe  being 
obvious  to  every  perfon  that  looks  on  bones,  I  mall  only  mention  one  of 
them,  which  comprehends  very  near  the  whole  bones  of  the  body,  and 
at  the  fame  time  leads  us  to  examine  the  moll  confiderable  variety  that  is 
to  be  found  in  the  difpofition  of  their  conftituent  parts,  and  in  their  ufcs. 
It  is  this,  that  fome  bones  are  broad  and  flat^  while  others  are  long  and 
round. 

The  broad  bones  have  thin  fides,  by  the  plates  being  foon  and  equally 
fent  off  to  form  the  lattice-work  ;  which  therefore  is  thicker,  and  nearly 
of  an  equal  form  all  through.  By  this  ftru&ure,  they  are  well  adapted 
to  their  ufes,  of  affording  a  large  enough  furface  for  the  mufcles  to  rife 
from,  and  move  upon,  and  of  defending  fufliciently  the  parts  which 
they  inclofe. 

The  round  bones  have  thick  ftrong  walls  in  the  middle,  and  become 
very  thin  towards  their  ends  :  which  is  owing  to  very  few  plates  fepara- 
ting  at  their  middle  ;  where,  on  that  account,  the  cancelli  are  fo  fine  and 
fmall,  that  they  are  not  taken  notice  of.  But  fuch  bones  are  faid  to  have 
a  large  refervoir  of  oil  in  this  place.  Towards  their  ends,  the  lattice- 
work becomes  very  thick,  and  rather  more  complete  than  in  the  other 
fort  of  bones.  Thefe  round  bones  having  ftrong  forces  naturally  applied 
to  them,  and  being  otherwife  expofed  to  violent  injuries,  have  need  of 
a  cylindrical  figure  to  refifl  external  prefTure,  and  of  a  confiderable  quan- 
tity of  oil  to  preferve  them  from  becoming  too  brittle.  Befides  which, 
they  are  advantageoufly  provided  with  thick  fides  towards  their  middle, 
where  the  greateft  forces  are  applied  to  injure  them  ;  while  their  hollo w- 
nefs  increafes  their  diameter,  and  confequently  their  ftrength  to  refifl 
forces  applied  to  break  them  tranfverfely  *.  Thus,  for  inftance,  in  efti- 
mating  the  proportional  refiflance  of  two  cylindrical  bones  of  unequal 
diameters,  but  confining  of  an  equal  number  of  fimilar  fibres  uniformly 
difpofed  round  each,  it  is  plain, 

1.  That  the  abfolute  force  of  thefe  two  bones  is  equal,  becaufe  they 
eonfift  of  equal  numbers  of  fimilar  fibres. 

2.  That  the  abfolute  forces  of  all  the  fibres  in  each  bone  have  the  fame 

eftea 

*  Galilei  Mechanic,  dialog.  2. 
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effect  in  refitting  any  power  applied  to  break  them,  as  if  the  fum  of  all 
their  forces  was  united  in  the  refpective  centres  of  the  tranfverfe  fections 
where  the  fractures  are  to  be  made :  for,  by  hypothecs,  the  fibres  being 
uniformly  difpofed  in  each,  there  is  not  any  fibre  in  either  bone  that  has 
not  a  correfponding  fibre,  the  fum  of  both  whofe  diftances  from  the 
axis  of  revolution  (about  which  all  the  parts  of  the  bone  muft  revolve  in 
breaking)  is  equal  to  two  femidiameters  of  the  bone :  confequently  each 
fibre,  and  all  the  fibres,  may  be  regarded  as  refifting  at  the  diftance  of 
one  femidiameter  or  radius  from  this  axis,  that  is,  in  the  centre. 

3.  Since  the  united  force  of  all  the  fibres  is  to  be  regarded  as  refifting 
at  a  diftance  from  the  centre  of  motion  equal  to  the  femidiameter,  it  fol- 
lows, that  the  total  refiftance  of  all  thefe  fibres,  or  the  ftrength  of  the 
bone,  is  proportional  to  its  femidiameter,  and  confequently  to  its  dia- 
meter. 

I  have  here  taken  for  an  example  one  of  the  moft  fimple  cafes  for  cal- 
culating the  proportional  forces  of  bones :  but,  was  it  not  too  foreign  to 
the  prefent  defign,  it  might  be  univerfally  demonftrated,  that  of  what- 
ever figure  bones  are,  and  in  whatever  manner  their  fibres  are  difpofed, 
their  ftrength  muft  always  be  in  a  ratio,  compounded  of  the  area  of  their 
tranfverfe  fections,  or  of  their  quantity  of  bony  matter,  and  of  the  di- 
ftance of  the  centre  of  gravity  of  thefe  fections  from  the  centre  of  motion 
or  fulcrum  on  which  the  bone  is  fuppofed  to  be  broken  *. 

Since  therefore  the  ftrength  of  bones  depends  on  their  number  of 
fibres,  or  quantity  of  matter,  and  the  largenefs  of  theiif  diameters,  one 
may  conclude,  that  the  part  of  a  bone  formerly  fractured,  and  reunited 
by  a  calks,  muft  be  ftronger  than  it  was  before  the  fracture  happened ; 
becaufe  both  thefe  advantages  are  obtained  by  a  callus :  which  is  a  wife 
provision,  fince  bones  are  never  fet  in  fuch  a  good  direction  as  they  were 
naturally  of ;  and  then,  wherever  a  callus  is  formed,  there  is  fuch  an  ob- 
ftruction  of  the  veffels,  that  if  the  bone  was  again  broken  in  the  fame 
place,  the  ojjtfc  matter  could  not  fo  eafily  be  conveyed  to  reunite  it.  This 
callus  may  indeed,  for  want  of  compreffion,  be  allowed  to  form  into  a 

fpongy 

*  See  the  demonftration  of  this  theorem  by  Dr  Porterfield^  in  the  Edinburgh  Medical 
EiTays,  vol.  i.  art.  io» 
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fpongy  cellular  fubflance  (a) ;  but,  even  in  this  cafe,  the  flrength  of  the 
bone  is  here  increafed  by  one  or  both  the  caufes  above-mentioned. 

Many  bones  have  protuberances,  or  procejjes  [b),  riling  out  from  them. 
If  a  procefs  ftands  out  in  a  roundifh  ball,  it  is  called  caput,  or  head. — If 
the  head  is  flatted,  it  obtains  the  appellation  of  condyle.  A  rough,  un- 
equal protuberance,  is  called  tuberofity.  "When  a  procefs  rifes  narrow, 

and  then  becomes  large,  the  narrow  or  fmall  part  is  named  cervix,  or 
neck.  Long  ridges  of  bones  are  called  /pines.  Such  proceffes  as  ter- 
minate in  a  fharp  point,  have  the  general  name  of  corona  (c),  or  coronoid, 
bellowed  on  them ;  though  mofl  of  them  receive  particular  names  from 
the  refemblance  they  have,  or  are  imagined  to  have,  to  other  fubftances, 

e.  g.  ma/loid,  Jlyloid,  anchoroid,  coracoid,  fpinal,  &c.  Such  proceffes  as 

form  brims  of  cavities,  are  called  fuper cilia  [d). 

Proceffes  ferve  for  the  advantageous  origin  and  infer tion  of  mufcles, 
and  render  the  articulations  firm  and  liable. 

Before  leaving  this  fubjecl,  we  mufl  remark,  that  much  the  greater 
number  of  what  are  called  proceffes  in  adult  bones,  difcover  themfelves 
in  children  to  be  ep'iphy/es,  or  diflindl  bones,  which  are  afterwards  united 
to  the  other  parts ;  fuch  are  the  Jlyloid  proceffes  of  the  temporal  bones, 
proceffes  of  the  "vertebra,  trochanters  of  the  thigh,  &c.  However,  as  I 
defign  to  infill  chiefly  on  the  defcription  of  the  adult  fkeleton,  in  which 
the  union  of  thefe  parts  is  fo  intimate  that  fcarce  any  veflige  remains  of 
their  former  feparation,  I  fhall  retain  the  common  appellation  of  apophyfe, 
or  procefs,  to  all  fuch  protuberances ;  but  mail  remark  the  principal  ones 
that  have  no  jufl  title  to  this  name,  when  they  occur  in  the  defcription  of 
particular  bones. 

On  the  furfaces  of  a  great  many  of  the  bones,  there  are  cavities  or  de- 
preffions.  If  thefe  are  deep,  with  large  brims,  authors  name  them  co- 
tyU  [e).  If  they  are  fuperficial,  they  obtain  the  defignation  of  glena,  or 
glenoid. — Thefe  general  claffes  are  again  divided  into  feveral  /pedes.  Of 
which,  pits  are  fmall  roundifh  channels  funk  perpendicularly  into  the 

bone : 

(a)  Ruyfch  Thefaur.  8.  n.  49.  Muf.  Anat.  thee.  B.  repofit.  2.  n.  2. 

(b)  Axo?v<rtic,  cwpva-uf,  xpofaxt,,  x;,o(S\T,F.at  exceffus,  explanatio,  tuberculum,  gibbus,  emi- 
nentia,  produ&io,  extuberantia,  projedura,  enafcentia. 

(c)  Roftra,  glandes.  {d)  ttuh,  o^ms,  k^ohs,  xHXt>-  Labra. 
{e)  KoTux«T£f,  oJ-u/Jajoi,  acetabula,  pixides,  buccellae. 
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bone : — Furrows  are  long  narrow  canals,  formed  in  the  furface  ; — nitches, 
or  notches,  fmall  breaches  in  the  bonz-—fnuofities,  broad,  but  fuperficial, 
depreffions  without  brims  \-foJfa,  large  deep  cavities,  which  are  not 
equally  furrounded  by  high  brims  \—finafes,  large  cavities  within  the  fub- 
ftance  of  the  bones,  with  fmall  apertures  ;— -foramina,  or  holes,  canals  that 

pierce  quite  through  the  fubftance  of  the  bones.  -When  this  laft  fort 

of  cavity  is  extended  any  long  way  within  a  bone,  the  middle  part  retains 
the  name  of  canal,  and  its  ends  are  called  holes. 

The  cavities  allow  the  heads  of  bones  to  play  in  them ;  they  lodge 
and  defend  other  parts  ;  they  afford  fafe  paffage  to  veftels,  mufcles,  &C 
To  mention  more  would  engage  us  too  much  in  the  hiftory  of  particular 
bones,  which  more  properly  belongs  to  the  demonftration  of  the  fkeleton, 
where  we  {hall  have  occafion  to  obferve  thefe  feverai  fpecies  of  cavities. 

To  far  the  greater  number  of  bones,  whofe  ends  are  not  joined  to  other 
bones  by  an  immoveable  articulation,  there  are  fmaller  ones  annexed, 
which  afterwards  become  fcarce  diftinguifhable  from  the  fubftance  of  the 
bone  itfelf ,  Thefe  are  called  epiphyfes,  or  appendices  (a.)  Some  bones  have 
one,  others  have  two,  three,  or  four  of  thefe  appendices  annexed  by  the 
means  of  cartilages,  which  are  of  a  confiderable  thicknefs  in  children, 
but  by  age  became  thinner ;  the  omfication  proceeding  from  the  end  of 
the  bone  on  one  fide,  and  from  the  epiphyfes  on  the  other,  till  at  laft,  in 
adults,  the  place  of  their  conjunction  can  fcarcely  be  feen  on  the  exter- 
nal furface,  and  it  is  only  fometimes  that  we  can  then  fee  any  mark  of 
diftinction  in  the  cancelli  (b). 

Several  proceffes  [e.  g.  trochanters  of  the  thigh,  Jpine  of  the  fcapula,  &c.) 
have  epiphyfes ;  and  proceffes  frequently  rife  out  from  epiphyfes ;  for  ex- 
ample,, at  the  lower  end  of  the  femur,  ulna,  tibia,  &c.  (r). 

The  epiphyfes  are  united  chiefly  to  fuch  bones  as  are  deftined  for  fre- 
quent and  violent  motion;  and  for  this  purpofe  they  are  wifely  framed 
of  a  larger  diameter  than  the  bone  they  belong  to:  for  by  this  means  the 
furface  of  contact  between  the  two  bones  of  any  articulation  being  in- 
creafed,  their  conjunction  becomes  firmer,  and  the  mufcles  inferted  into 

them. 

(a)  Applantatio,  additamentum,  adnafcentia,  adnexum,  perpne. 

(b)  Winfiow,  Expofition  Anatomique  de  Corps  Humain,  traite  des  os  fees,  §  116, 
(c.)  Vefal.  de  Human.  Corp.  Fabrica,  lib.  r.  cap.  3, 
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them  act  with  greater  force,  by  reafon  of  their  axes  being  further  remo- 
ved from  the  centre  of  motion.  Thefe  advantages  might  indeed  have 
been  obtained  by  the  expanfion  of  the  end  of  the  bone  itfelf  to  a  thick- 
nefs  equal  to  that  of  the  epiphyfes ;  but  then  the  conftant  feparation  of 
new  plates  to  form  fo  wide  a  cellular  ftructure,  muft  have  left  the  folid 
fides  of  the  bones  fo  thin,  as  to  yield  eafiiy,  either  to  the  action  of  the 
mufcles  fixed  to  them  and  pairing  over  them,  to  the  weight  feveral  of 
them  are  obliged  to  fupport,  or  to  the  application  of  any  other  external 
force. 

Several  anatomifts  (a)  thought  that  the  epiphyfes  ferve  other  purpofes ; 
fuch  as,  fecuring  the  ligaments  of  the  articulations  which  rife  out  from 
between  the  bones  and  them :  for  as  foon  as  thefe  parts  are  intimately 
joined,  the  ligaments  infinuated  betwixt  them  muft  have  a  much  ftronger 
connection  than  they  could  have  to  the  fmooth  furface  of  the  bones. 
Such  an  interception  of  the  ligament  between  the  body  of  the  bone  and 
its  epiphyfe  is  not  to  be  feen :  but  as  at  this  place  the  bone  remains  longer 
foft  than  any  where  elfe,  and  the  adheflon  of  the  periofleum  and  of  liga- 
ments to  bones  is  always  ftronger  in  proportion  to  the  bones  being  near- 
eft  to  the  confiftence  of  thofe  parts,  which  is,  being  fofteft ;  the  opinion 
of  thefe  writers  concerning  the  ftronger  connection  of  the  ligaments 
where  the  bones  and  epiphyfes  join,  is  not  without  fome  foundation. 

Poftibly,  too,  by  the  fibres  of  epiphyfes  not  extending  themfelves  fo  lon- 
gitudinally as  thofe  of  the  bones,  there  may  be  lefs  chance  of  the  former 
running  into  each  other  than  of  the  latter. 

The  foftnefs  of  the  ends  of  bones  may  be  of  fome  advantage  in  the 
womb,  and  at  birth ;  after  which  the  ofEfication  begins,  at  different 
points,  to  form  epiphyfes,  before  the  olfification  can  extend  from  the 
middle  to  the  ends  of  the  bones  (b). 

However  folid  and  compact  adult  bones  are,  yet  they  were  once  carti- 
lages, membranes,  nay,  a  mere  jelly.  This  needs  no  further  proof  than 
repeated  obfervations  of  embryos  when  dnTected :  And  how  much  more 
tender  muft  the  bones  be  before  that  time,  when  neither  knife  nor  eye  is 

capable 

(a)  Columb.  de  Re  Anatomica,  lib.  i.  cap.  2.  Fallop.  Expof.  de  Offibus,  cap.  .11. 

{b)  Haller  de  Studio  Medic,  p.  267. 
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capable  to  difcover  the  leaft  rudiments  of  them  ?  By  degrees  they  be- 
come more  folid,  then  affume  the  nature  of  griftles,  and  at  laft  offify ; 
the  cohefion  of  their  plates  and  fibres  always  increafing  in  proportion  to 
their  increafed  folidities  ;  as  is  evident  from  the  time  neceffary  to  unravel 
the  texture  . of  bones  of  people  of  different  ages,  or  of  denfe  and  of  fpon- 
gy  bones,  or  of  the  different  parts  of  the  fame  bone,  and  from  the  more 
tedious  exfoliations  of  the  bones  of  adults  than  of  children. 

After  any  part  of  a  bone  is  fully  offified,  its  fibres  are  extended  little 
more  in  length  at  that  part,  though  they  increafe  there  in  thicknefs,  and 
though  their  fofter  parts  continue  to  become  longer  (a). 

As  the  folidity  of  bones  increafes,  their  per'iojleum  more  eafily  feparates 
from  them.  When  bones  are  membranous,  the  per'iojleum  and  they  can-» 
not  be  diftinguifhed  ;  they  appear  to  be  the  fame  fubftance.  When  they 
are  cartilages,  their  membrane  adheres  fo  firmly  to  them,  that  it  is  difficult 
to  feparate  it  from  them.  Where  the  rigid  bony  fibres  are,  the  per'iojleum 
is  eafily  taken  off. — Is  the  fimilarity  of  ftructure  and  confequent  greater  at- 
traction of  the  membrane  and  fubftance  it  inclofes,  while  they  are  both 
flexible,  the  caufe  of  their  greater  adhefion  ?  or  is  it  owing  to  the  veffels 
that  go  from  the  one  to  the  other  being  then  larger  ?  or  do  both  thefe 
caufes  combine  to  produce  this  effect  ?  Or  is  the  membrane  or  cartilage, 
which  becomes  bone  afterwards,  to  be  confidered  as  the  fame  fubftance 
with  the  per'iojleum  (b)  ?  and  muft  all  thefe  plates  of  bones  be  therefore  faid 
to  be  layers  of  the  per'iojleum  hardened  {c)  ? 

The  offification  of  bones  depends  principally  on  their  veffels  being  fo 
difpofed,  and  of  fuch  diameters,  as  to  feparate  a  liquor,  which  may  ea- 
fily turn  into  a  bony  fubftance  when  it  is  deprived  of  its  thinner  parts ; 
as  feems  plain  from  the  obfervation  of  the  callous  matter  feparated  after 
fractures  and  ulcers,  where  part  of  the  bone  is  taken  out :  For,  in  thefe 
cafes,  the  veffels  extending  themfelves,  and  the  liquors  added  to  them, 
are  gradually  formed  into  granulated  nefh ;  which  fills  up  all  the  fpace 
where  the  bone  is  taken  from,  then  hardens,  till  it  becomes  as  firm 
as  any  other  part  of  the  bone.    This  happens  frequently,  even  when 

G  the 

(a)  Hales's  Vegetable  Statics,  p.  293. — Du Hamel,  Memoires  del'Acad.  des Sciences,  1742. 

(b)  Memoires  de  l'Acad.  des  Sciences,  1744. 

(c)  Memoires  de  l'Acad.  des  Sciences,  1743. 
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the  ends  of  the  difeafed  bone  are  at  a  confiderable  diftance  from  each 
other  (<?). 

The  induration  of  bones  is  alfo  greatly  aflifted  by  their  being  exppfed, 
more  than  any  other  parts,  to  the  ftrong  preflure  of  the  great  weights 
they  fupport,  to  the  violent  contradion  of  the  mufcles  fixed  to  them,  and 
to  the  force  of  the  parts  they  contain,  which  endeavour  to  make  way  for 
their  own  further  growth.  By  all  this  premng  force,  the  folid  fibres  and 
veffels  of  bones  are  thruft  clofer,  and  fuch  particles  of  the  fluids  con- 
veyed in  thefe  veffels  as  are  fit  to  be  united  to  the  fibres  are  fooner  and 
more  firmly  incorporated  with  them,  while  the  remaining  fluids  are  for- 
cibly driven  out  by  the  veins,  to  be  mixed  with  the  mafs  of  blood.  In 
confequence  of  this,  the  veffels  gradually  diminifti  as  the  bones  harden. 
From  which,  again,  we  can  underftand  one  reafon  why  the  bones  of  young- 
animals  fooner  reunite  after  a  fracture  than  thofe  of  old,  and  why  cattle 
that  are  put  too  foon  to  hard  labour  feldom  are  of  fuch  large  fize  as  others 
of  the  fame  brood  who  are  longer  kept  from  labour. 

That  the  oflifying  of  bones  greatly  depends  on  preflure,  feems  to  be 
evinced  from  the  frequent  examples  we  meet  with  of  other  parts  turning 
bony,  when  long  expofed  to  the  preffing  force  of  the  furrounding  parts, 
or  when  they  are  fubjected  to  the  like  circumftances  by  their  own  fre- 
quent and  violent  contraction.  Witnefs  the  bones  found  frequently  near 
the  bafe  of  the  heart  in  fome  old  men  (£),  and  in  feveral  other  creatures. 
Nay,  the  mufcular  fubfliance  of  the  heart  has  been  oflified  in  fuch  (c),  and 
the  arteries  of  old  men  often  become  bony.  The  cartilages  of  the  la- 
rynx are  generally  oflified  in  adults. — In  beafts  of  burden,  the  cartilages 
between  the  vertebra  of  the  back  very  often  change  into  complete  bones  ; 
and,  being  intimately  united  with  the  vertebra,  the  whole  appears  one 
continued  bone : — Nor  is  the  fieriofteum  exempted  from  fuch  an  indura-  ■ 
tion  (d.) 

To 

(a)  Hildan.  dc  Vuln.  Gravifl".  Med.  Eflays,  vol.  i.  art.  23.  Job  a  Meckren,  obf.  69. 

r — Mem.  de  l'Acad.  des  Sciences,  1742.  See  a  collection  of  fuch  cafes  in  Boehmer  de 

OJfium  Calk. 

(b)  Riolan.  Comment,  de  Oflibus,  cap.  32.  Bartholin.  Hift.  Medic,  cent.  1.  hift.  50. — 

Ibid.  cent.  2.  hift.  45. 

(c)  Chefelden's  Anatomy,  book  r.  introd. — Garengeot,  Hift.  de  l'Acad.  des  Sciences,  17 26V 

(d)  Peyer.  Ephemerid.  German,  decur.  2,  ann.  7.  obferv.  205. 
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To  confirm  this  argument  ftill  farther,  we  may  obferve,  that  bones  be- 
gin their  ollirication  at  the  places  where  they  are  moft  expofed  to  thefe 
caufes ;  viz.  in  the  cylindrical  bones  from  a  middle  ring,  and  in  the 
broad  ones,  at  or  near  their  centre,  from  one  or  more  diftinct  points. 
The  reafon  of  which  is,  that  thefe  parts  are  contiguous  to  the  bellies  of 
the  mufcles  annexed  to  the  bones,  where  the  fwelling  of  thefe  moving 
powers  is  greateft.  What  the  effects  of  this  may  be,  let  any  judge,  who 
view  fome  of  the  bones,  as  the  fcapula  and  ojfa  ilium,  which  are  covered 
with  mufcles  on  each  fide ;  how  compact  and  thin  they  are  in  adults, 
where  the  bellies  of  the  mufcles  were  lodged ;  whereas  in  children  they 
are  thicker.  But  this  being  the  middle  part  of  thefe  bones,  where  the 
greateft  number  of  fibres  is,  this  particular  place  would  have  been  much 
thicker  in  adults,  had  not  this  forcible  caufe  been  applied,  which  has  not 
had  fuch  effects  in  children  whofe  mufcles  have  not  been  much  exercifed. 
* — Befides,  if  we  allow  that  all  the  parts  of  a  bone  are  equally  increafed 
by  the  conftant  fupply  of  new  particles,  each  fibre,  and  every  particle 
of  a  fibre,  endeavours  to  make  way  for  its  own  growth,  by  pufhing  the 
one  next  to  it ;  and  confequently  by  far  the  greateft  preffure  is  on  the 
middle,  to  make  the  particles  firm,  and  therefore  to  begin  their  omfica- 
tion  there.  Laftly,  the  pulfation  of  the  medullary  arteries,  which  enter 
the  bones  near  to  this  middle  part,  may,  as  authors  have  alleged,  con- 
tribute perhaps  fomewhat  to  this  induration. 

From  the  effects  of  preffure  only  it  is  that  we  can  account  for  the  bones 
of  old  people  having  their  fides  much  thinner,  yet  more  denfe  and  folid, 
while  the  cavities  are  much  larger  than  in  thofe  of  young  people ;  and 
for  the  prints  of  mufcles,  velfels,  &x.  being  fo  much  more  ftrongly, 
marked  on  the  furfaces  of  the  former  than  of  the  latter,  if  they  belong 
to  people  of  near  the  fame  condition  in  life.  —  Preffure  muft  likewife  be 
the  caufe  which,  in  people  of  equal  ages,  makes  thefe  prints  ftronger  in 
the  bones  of  thofe  who  had  much  labour  and  exercife,  than  they  are  in 
people  who  have  led  an  indolent  inactive  life. 

Perhaps  both  the  caufes  of  oflification  above-mentioned  may  be  aftifted 
by  the  nature  of  the  climate  people  live  in,  and  the  food  they  ufe. 
Whence,  in  hot  countries,  the  inhabitants  fooner  come  to  their  height 
of  ftature  than  in  the  northerly  cold  regions :  And  thence  feems  to  have 
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arifen  the  common  practice  among  the  ladies,  of  making  puppies  drink 
brandy  or  fpirit  of  wine,  and  of  bathing  them  in  thefe  liquors,  to  pre- 
vent their  growing  big.  Nay,  it  has  been  obferved,  that  much  ufe  of 
fuch  fpirits  has  occafioned  parts,  naturally  foft,  to  petrify  in  fome,  and 
to  omfy  in  other  people  of  no  great  age  (a). 

From  the  foregoing  account  of  the  ftructure  of  bones,  and  of  their 
omfication,  we  may  underftand  the  reafons  of  the  following  phenomena. 

How  the  natural  colour  of  bones  may  be  changed  by  fome  forts  of 
food  {b). 

Why  the  bones  of  fome  people  are  fo  long  in  hardening,  and  in  others 
never  completely  indurate. 

.  Why,  in  fuch  whofe  omfication  is  flow,  the  bones  are  generally 
thicker  in  proportion  to  their  lengths,  efpecially  at  their  ends ;  as  in 
the  rickets. 

How  hard  firm  bones  have  become  foft  and  pliable  by  difeafes  (<:). 

Why,  in  fome  difeafes,  epiphyfes  feparate  from  bones,  (^),  and  the  ends 
of  fractured  bones  come  afunder  many  years  after  their  fractures  appear- 
ed to  be  cured  (e). 

How  bones  may  wafle  and  diminifh  {/)• 

How  bones  may  become  folid  all  through,  without  any  appearance  of 
cancelli  (g). 

How  nodes,  tophi,  and  exojlofes,  happen  after  the  erofion  of  the  external 
plates  of  bones  in  the  lues  venerea,  fcurvy,  rheumatifm,  and  gout. 

How 

(a)  Littre,  Hiftoire  de  l'Acad.  des  Sciences,  1706.  —  Geoffroy,  Memoires  de  l'Acad. 
ces  Sciencies,  1706. 

(b)  Philofoph.  TranfacT:.  n°  442.  art.  8.  n°  443.  art.  2.  110457.  art.  4. 5  —  Mem.  de  l'A- 
cad. des  Sciences,  17391  1742. 

(c)  Hiftoire  de  l'Acad.  des  Sciences,  1700. — Mem.  1722. — Gagliardi,  Anatom.  Offium, 
cap.  2.  obferv.  3. — Ephem.  Germ,  decur.  1.  ann.  1.  obf.  37.  et  fchol.  decur.  2.  ann.  7.  obf. 
212,  235.  decur.  3.  ann.  2.  obf.  3.  —  Philofopb.  Tranf.  no  470.  §3.;  Ibid.  vol.  xlviii.  §  4. 
and  44. 

(d)  Memoires  de  l'Acad.  des  Sciences,  1699. —  Diemerbroek,  Anat.  lib.  9.  cap.  19.— 
Cowper's  Anat.  Explic.  tab.  96.  fig.  1. 

(e)  Anfon's  Voyage. 

(/)  Chefelden's  Anat.  book  1.  introd. — Hift.  de  l'Acad.  des  Sciences,  1700. 
(g)  Ruyfch.  Thefaur.  2.  arc.  5.  tbef.  3.  loc.  1.  n°  5.  thef.9.  n°  2.  not.  3.  — Boehmer  de 
Callo  Offium. 
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How  bones  exfoliate  by  the  riling  of  granulated  flefli  from  their  fur- 
face. 

How,  and  from  what,  callus  is  formed  after  a  fracture  (a). 

Why  callus  appears  to  be  rather  the  continued  fubftance  of  the  perio- 
fleum  than  of  the  bone,  while  it  remains  foft  and  flexible ;  but  feems  con- 
tinued with  the  bone  after  it  offifies  (£). 

Why  callus  is  fenfible  while  it  is  foft,  but  becomes  infenfible  when  it 
hardens. 

What  occafions  fometimes  fuch  difficulty  in  curing  fractured  bones  ; 
or  why  they  never  reunite,  though  they  are  reduced,  and  all  proper 
means  towards  a  cure  are  ufed  (c).  Are  the  bones  of  women  with  child 
more  tedious  in  reuniting  than  thofe  of  other  people  [d). 

Why  callufesy  after  fractures,  are  fometimes  very  thick  and  protube- 
rant. 

What  difference  there  ought  to  be  in  the  application  of  bandages  to 
fractures  of  the  bones  of  old  and  of  young  patients. 

How  bones,  remaining  long  unreduced  after  a  luxation,  may  have  their 
form  fo  changed,  as  to  make  their  reduction  very  difficult,  if  not  impof- 
fible  {e). 

Whoever  is  defirous  to  know,  in  what  time  and  order  each  bone  and 
its  feveral  parts  begin  to  afTume  a  bony  nature,  let  him  confiilt  •  erckrin- 
gius  (y),  who  gives  us  the  delineations  of  abortions  from  three  days  after 
conception,  and  traces  the  offification  of  the  bones  from  three  weeks  and 
a  month  till  the  time  of  the  birth.  To  whom  mould  be  added  Coiterus  {jg\ 
and  EyJJonius  (b).  An  account  of  this  fubject  might  alfo  be  collected  out 
of  Ruyfch's  works,  where  fome  of  the  miftakes  committed  by  the  former 

authors 

(a)  Memoires  de  l'Acad.  des  Sciences,  1741. — Dehtleef  de  Offium  Callo. 

(b)  Mem.  de  l'Acad.  1741. 

(c)  Meckren  Obferv.  Medico-chirurg.  obf.  71. —  Ruyfcb.  Adverf.  dec.  2.  §  1.  ;  Obfer. 
Anat.-chir.  obf.  4.  —  Van  Swieten  in  Boerbaave  Apbor.  §  354. 

(d)  Hildan.  centur.  5.  obf.  87.  et  cent.  6.  obf.  68. —  Philofoph.  TranfacT:.  no  494.  §  21. 

(e)  Saltzman,  Obf.  Decur.  obf,  6. — Memoires  de  l'Acad.  de  Cbirurgie,  torn.  ii.  p.  155,- 
Boehmer  Inftit.  Ofteolog.  §  596. 

(/)  Anthropograph.Ichnograph.  et  Ofteogenea  Fcetuum 

(g-)  De  Oflibus  Foetus  Abortivi. 

{h)  De  Oflibus  Infant,  cognofcend.  etcurand. 
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authors  are  ccfrredled ;  and  feveral  more  particulars,  to  make  the  hiftory 
of  the  ojieogenea  more  accurate,  have  fince  been  added  by  Nefbitt  (a)  and 
Albinus  (b). 

I  muft  refer  to  the  authors  now  quoted  for  the  more  curious  part  of 
the  human  ofteogeny  ;  not  having  preparations  enough  to  give  fuch  a 
full  hiftory  of  it  as  is  done  by  them.  But  I  fhall  endeavour  to  explain 
the  more  ufeful  and  neceffary  parts  of  the  ofteogeny,  by  fubjoining  to 
the  defcription  of  each  bone  of  an  adult,  its  condition  in  ripe  children, 
that  is,  in  fuch  as  are  born  at  the  ordinary  time ;  and  mall  point  out 
what  parts  of  each  are  afterwards  joined  in  form  of  epiphyfes.  This,  with 
the  following  general  rules,  feem  to  me  fufficient  for  underftanding  what 
of  this  fubjecl  is  necelTary  in  the  practice  of  phytic  and  furgery. 

1.  Wherever  I  mention  any  parts  being  cartilaginous,  or  their  being 
ftill  feparable  from  the  other  parts  of  the  bone  to  which  they  belong,  I 
would  be  underftood  to  hint,  that,  about  feven  or  eight  years  of  age, 
fuch  parts  are  offified  and  united  to  their  proper  bones,  unlefs  when  it  is 
faid  that  they  are  afterwards  formed  into  epiphyfes. 

2.  Such  as  become  epiphyfes,  are  generally  offified  at  feven  or  eight 
years  of  age  ;  but  being  for  the  moft  part  moiftened  by  Jynovia,  their  ex- 
ternal furface  is  ftill  fomewhat  cartilaginous,  and  they  are  not  yet  united 
to  their  bones. 

3.  At  eighteen  or  twenty  years  of  age,  the  epiphyfes  are  entirely  omfied, 
and  have  blended  their  fibres  fo  with  the  body  of  the  bone,  as  to  make 
them  infeparable  without  violence. 

The  knowledge  of  this  part  of  the  ofteogeny  I  think  neceffary,  to  prevent 
dangerous  miftakes  in  the  cure  of  feveral  difeafes.  As,  for  example, 
without  this  knowledge,  the  feparation  of  an  epiphyfe  might  be  miftaken 
for  a  fracture  or  luxation  ;  the  interftice  of  two  parts  of  a  bone  not  yet 
joined,  might  be  judged  to  be  a  fiffure  ;  a  didfiafu,  or  feparation  of  fuch 
disjoined  pieces  of  a  bone,  might  be  thought  a  fradure ;  the  protrufion 
of  one  piece,  or  its  overlopping  any  other,  could  be  miftaken  for  an  ex- 
crefcence  or  exoflofis.  Such  errors  about  the  nature  of  a  difeafe  would 
give  one  very  different  indications  of  cure,  from  what  he  would  have 

if 

(a)  Human  Ofteogeny  explained. 

{b)  Icones  Offium  Fcetus  Humani ;  accedit,  Ofteogeness  brevis  hiftoria. 
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if  he  really  underftood  his  patient's  cafe.  And  very  often  the  knowledge 
of  the  different  inequalities  on  the  furfaces  of  bones,  muft  direct  us  in 
the  execution  of  what  is  proper  to  be  done  to  cure  feveral  of  their  difea- 
fes. 

Having  thus  confidered  the  bones  when  iingle,  we  ought  next  to  fhow 
the  different  manner  of  their  conjunctions  (a).  To  exprefs  thefe,  anato- 
mifts  have  contrived  a  great  number  of  technical  terms  ;  about  the  mean- 
ing, propriety,  and  claffing  of  which,  there  has  unluckily  been  variety 
of  opinions.  Some  of  thefe  terms  it  is  neceffary  to  retain,  fince  they 
ferve  to  exprefs  the  various  circumflances  of  the  articulations,  and  to  un- 
derftand  the  writers  on  this  fubject. 

The  articulations  are  moft  commonly  divided  into  three  claffes, 
viz.  fymphyfis,  fynarthrofts,  and  diarthrojis. 

Symphyjis,  which  properly  fignifies  the  concretion  or  growing  together 
of  parts,  when  ufed  to  exprefs  the  articulations  of  bones,  does  not  feem 
to  comprehend,  under  , the  meaning  generally  given  to  it,  any  thing  rela- 
ting to  the  form  or  motion  of  the  conjoined  bones  ;  but  by  it  mod  au- 
thors only  denote  the  bones  to  be  connected  by  fome  other  fubftance  : 
and  as  there  are  different  fubftances  which  ferve  this  purpofe,  therefore 
they  divide  it  into  the  three  following  fpecies. 

i.  Synchondrqfis  (Z>),  when  a  cartilage  is  the  connecting  fubftance.  Thus 
the  ribs  are  joined  to  the  Jlernum ;  thus  the  bodies  of  the  'vertebra  are 
connected  to  each  other,  as  are  likewife  the  ojfa  pubis. 

i.  Synneurojisy  or  fyndefmofts ^  when  ligaments  are  the  connecting  bodies, 
as  they  are  in  all  the  moveable  articulations. 

3.  Syjarcofis,  when  mufcles  are  ftretched  from  one  bone  to  another,  as 
they  muft  be  where  there  are  moveable  joints. 

The  fecond  clafs  of  articulations,  the Jynartbrofis ,  which  is  faid  to  be  the 
general  term  by  which  the  immoveable  conjunction  of  bones  is  exprefs- 
ed,  is  divided  into  three  kinds. 

1.  The  future  (c)  is  that  articulation  where  two  bones  are  mutually  in- 
v  dented 

(a)  Svvt«?w,  ffwvJftrif,  irv/ifioxn,  o/uxia,  compofitio,  connexio,  articulatio,  conjun&io,  nodus,, 
commiflura,  ftru&ura,  compages. 
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dented  into  each  other,  or  as  if  they  were  fewed  together ;  and  is  formed 
by  the  fibres  of  two  bones  meeting  while  they  are  yet  flexible  and  yield- 
ing, and  have  not  come  to  their  full  extent  of  growth :  fo  that  they  mu- 
tually force  into  the  interfaces  of  each  other,  till,  meeting  with  fuch  re- 
finance as  they  are  not  able  to  overcome,  they  are  flopped  from  fprout- 
ing  out  farther,  or  are  reflected  ;  and  therefore  thefe  indentations  are  ve- 
ry different  both  in  figure  and  magnitude.  Thus  the  bones  of  the  head 
are  joined  ;  thus  epiphyfes  are  joined  to  the  bones,  before  their  full  con- 
nection and  union  with  them. 

Under  this  title  of future,  the  harmonia  of  the  ancients  may  be  com- 
prehended ;  fcarce  any  unmoved  bones  being  joined  by  plain  furfaces  (a.) 

2.  Gompbofis  (b)  is  the  fixing  one  bone  into  another,  as  a  nail  is  fixed  in 
a  board.    Thus  the  teeth  are  fecured  in  their  fockets. 

3.  Schindyle/is,  or  ploughing  (c),  when  a  thin  lamella  of  one  bone  is  re- 
ceived into  a  long  narrow  furrow  of  another.  Thus  the  proceffus  azygos 
of  the  fphenoid,  and  the  nafal  procefs  of  the  ethmoid  bone,  are  received  by 
the  vomer. 

The  third  clafs,  or  diarthrofis  (i),  is  the  articulation  where  the  bones  are 
fo  loofely  connected  as  to  allow  large  motion.  This  is  fubdivided  into 
three  kinds. 

The  firft  is  enarthrofis,  or  the  ball  and  focket,  when  a  large  head  is  re- 
ceived into  a  deep  cavity  ;  as  the  head  of  the  os  femoris  is  into  the  aceta- 
bulum coxendicis. 

The  fecond  is  arthrodia,  when  a  round  head  is  received  into  a  fuper- 
ficial  cavity ;  as  in  the  articulation  of  the  arm-bone  and  fcapula.  Thefe 
two  fpecies  of  diarthrofis  allow  motion  to  all  fides. 

The  third  is  ginglimus  (e),  which  properly  fignifies  the  hinge  of  a  door 
or  window :  in  it  the  parts  of  the  bones  mutually  receive  and  are  recei- 
ved, and  allow  of  motion  two  ways.    Workmen  call  it  charnal. 

The  ginglimus  is  generally  divided  into  three  kinds  ;  to  which  fome  (/) 
give  the  names  of  contiguous  (g),  dijlant  (h),  and  compound  (i.) 

The 

(a)  Vefal.  Obfer.  Fallop.  Examen.        (b)  Conclavatio.  (c)  Keil,  Anat.  cap.  5,  §  3. 

(i)  Ar«f8f»erif,  dearticulatio,  abarticulatio.  (<?)  Articuhtio  Mutua. 

(/)  Baker,  Curf.  Ofteolog.  demonftr.  1.  (g)  Proximus.  (h)  Longus. 

(i)  Compofitus.  _ 
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The  firft  kind  of  ginglimus  is,  when  a  bone  has  feveral  protuberances 
and  cavities,  which  anfwer  to  as  many  cavities  and  proceffes  of  the  other 
bone  with  which  it  is  articulated;  as  in  the  conjunction  of  the  femur 
with  the  tibia. 

The  fecond  fpecies  is,  when  a  bone  receives  another  at  one  end,  and 
is  received  by  the  fame  bone  at  the  other  end  ;  as  in  the  radius  and.  ulna. 

The  laft  fort  is,  when  a  bone  receives  another,  and  is  received  by  a 
third  ;  as  in  the  oblique  proceffes  of  the  vertebra. 

When  I  firft  mentioned  the  articulations  of  bones,  I  faid  there  were  dif- 
ferent opinions  concerning  the  ufe  of  their  technical  names  :  e.  g.  It  has 
been  faid,  That  fymphyfis  mould  be  the  name  for  the  immoveable  articu- 
lations, and  fynarthrofis  fhould  be  underftood  to  be  the  conjunction  of 
bones  by  fome  connedting  medium.  Thofe  who  have  taken  fymphyfis  in 
the  fenfe  I  did,  of  its  expreffing  the  conjunction  of  bones  with  a  con- 
netting  fub fiance,  have  difagreed  in  their  definition  of  it ;  fome  infer  t- 
ing,  and  others  leaving  out,  its  allowing  motion.  Where  they  have 
agreed  in  their  definition,  they  have  not  been  of  the  fame  mind  concern- 
ing the  fpecies  of  it :  for  feveral  think  the  fyfarcofis  and  fyndefmofis  appli- 
cable to  fo  many  joints,  which  "are  univerfally  allowed  to  be  clafTed  un- 
der the  diarthrofis,  that  it  mufl  create  confufion  to  name  them  by  any 
fpecies  of  the  fymphyfis.  Few  keep  to  fuch  a  general  definition  of  the  fyn- 
chondrofis  as  I  have  done  ;  and,  whether  they  determine  it  to  allow  no  mo- 
tion, or  an  obfcure  or  a  manifeft  one,  bring  themfelves  into  difficulties, 
becaufe  there  are  examples  of  all  thefe  three  kinds.  Some  again,  by  too 
nicely  diflinguifliing  obfcure  and  manifeft  motions  of  bones,  have  blend- 
ed the  fynarthrofis  and  diarthrofis,  and  from  thence  have  branched  out  the 
different  compound  fpecies  of  articulations  that  may  be  formed  of  them, 
fo  far,  that  they  could  find  no  examples  in  the  body  to  illuftrate  them 
by.  It  would  be  tedious  to  enumerate  more  of  the  jarring  opinions  ;  and 
it  would  be  far  more  fo  to  give  a  detail  of  the  arguments  ufed  by  the  dif- 
putants.  It  is  fufficient  for  my  purpofe,  that  it  is  underftood  in  what 
fenfe  I  take  thefe  technical  terms  ;  which  I  do  in  the  following  manner. 

When  I  mention  the  fymphyfis  or  fynarthrofis,  or  any  fpecies  of  them,  I 
fhall  always  underftand  them  according  to  the  explication  already  given 
of  them.    But  though  the  preceding  account  of  the  diarthrofis,  or  articu- 
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lation  of  moveable  bones,  has  been  almoft  univerfally  received  ;  yet 
feeing  it  does  not  comprehend  all  the  moveable  articulations  of  the  body, 
and  one  of  its  fpecies  does  not  anfwer  to  any  notion  we  can  have  of  the 
conjunction  of  two  bones,  I  mud  beg  leave  to  change  the  definitions  and 
kinds  of  thefe  joints. 

I  would  call  diarthrofis  that  conjunction  of  bones,  whereby  they  are 
fitted  for  motion,  being  each  covered  with  a  fmooth  cartilage,  connected 
by  one  or  more  common  ligaments,  and  lubricated  with  liquor  at  the 
conjoined  parts.  In  which  definition,  I  have  no  regard  to  the  quantity 
of  motion  which  they  really  do  perform  ;  the  motion  being  often  confi- 
ned or  enlarged  by  fome  other  caufe  not  immediately  depending  on  the 
frame  of  the  two  furfaces  of  the  bones  forming  the  particular  joint  which 
then  is  considered. 

The  firft  fpecies  of  the  diarthrofis,  viz.  the  enarthrofis,  or  ball  and  fock- 
et,  I  would  define,  more  generally  than  above,  That  articulation  where 
a  round  head  of  one  bone  is  received  into  a  cavity  of  another  ;  and  con- 
fequently,  without  fome  foreign  impediment,  is  capable  of  motion  to  all 
fides.  Examples  of  this  kind  are  to  be  feen  in  the  articulation  of  the 
thigh-bone  and  ojfa  innominata ;  arm-bone  and  fcapida  •  ajlragalus  and  os 
naviculare  ;  magnum  of  the  wrift,  with  the  fcaphoides  and  lunare  ;  firft  bone 
of  the  thumb  with  the  fecond,  &c. 

The  fecond  fort,  or  the  arlhrodia,  differing  from  the  enartbrofis,  in  the 
preceding  account,  only  in  the  cavity's  being  more  fuperficial,  which 
makes  no  effential  difference,  efpecially  that,  in  the  recent  fubject,  carti- 
lages or  ligaments  fupply  the  deficiency  of  bone,  ought,  in  my  opinion, 
to  be  called  with  Vefalius  (a),  That  articulation  of  two  bones  adapted  for 
motion  where  it  is  not  at  firft  fight  obvious  which  of  the  two  has  the 
head  or  cavity,  or  where  they  are  joined  by  plain  furfaces,  or  nearly  fo  ; 
fuch  is  the  conjunction  of  the  clavicle  with  the  fcapula;  ojfa  cimeiformia  with 
the  os  navkulare  ;  metatarfal  bones  with  the  ojfa  cune'iformia,  &c.  From  the* 
nature  of  this  fort  of  joint,  it  is  plain,  that  very  great  motion  cannot  be 
allowed,  without  the  bones  going  farther  out  of  their  natural  fituation 
than  is  convenient  or  fafe.. 

GingUmusy  I  would  reckon  that  articulation  by  the  form  of  which  the 

motion. 

U)  De  Corp.  Human.  Fabrics^  lib,  i,  cap.  .4. 
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motion  of  the  joined  bones  muft  be  chiefly  confined  to  two  directions, 
which  hinges  of  doors  are. 

The  firft  fpecies  of  this  is  the  trochoides,  when  one  bone  turns  on  ano- 
ther, as  a  wheel  does  on  its  axis.  Thus  the  firft  vertebra  of  the  neck 
moves  on  the  tooth-like  procefs  of  the  fecond.  This  is  the  mo  ft  proper 
kind  of  ginglimus. 

The  fecond  fpecies  fliould  be  efteemed  that  articulation  where  feveral 
prominent  and  hollow  furfaces  of  two  bones  move  on  each  other  within 
the  fame  common  ligament ;  as  in  the  knee,  elbow,  &c. 

The  third  fort  of  ginglimus  is,  when  two  bones  are  articulated  to  each 
other  at  different  parts,  with  a  diftinct  apparatus  of  the  motory  machines 
at  each  :  fuch  is  the  articulation  of  the  os  occipitis  with  the  firft  vertebra  of 
the  neck ;  of  any  two  contiguous  vertebra,  by  their  oblique  procelfes ; 
of  the  ribs  with  the  bodies  and  tranfverfe  proceffes  of  the  vertebra ;  of 
the  radius  with  the  ulna,  tibia  with  the  fibula,  ajlragalus  with  the  calca- 
neum,  &c. 

I  would  entirely  throw  out  what  is  commonly  called  the  third  kind  of 
ginglimus :  For  in  examining  the  conjunction  of  a  bone  with  two  others, 
as  in  the  common  example  of  a  vertebra  joined  with  the  one  above  and 
below,  the  connection  of  the  middle  one  with  each  of  the  other  two 
ought  to  be  confidered  feparately ;  otherwife  we  might  with  the  fame 
propriety  efteem  the  articulations  that  the  long  bones,  the  femur,  tibia, 
humerus,  8cc.  have  at  their  different  ends,  as  one  articulation ;  which  is 
abfurd. 

If  the  moveable  bones  are  not  connected  and  kept  firm  by  fome  ftrong 
fubftance,  they  would  be  luxated  at  every  motion  of  the  joints  ;  and  if 
their  hard  rough  unequal  furfaces  were  to  play  on  each  other,  their  mo- 
tion would  not  only  be  difficult,  but  the  lofs  of  fubftance  from  attrition 
would  be  great.  Therefore  ligaments  are  made  to  obviate  the  firft,  and 
cartilages  to  prevent  the  other  inconveniency.  But  becaufe  ligaments 
and  cartilages  turn  rigid,  inflexible,  and  rough,  unlefs  they  are  kept 
moift,  a  fufficient  quantity  of  proper  liquors  is  fupplied  for  their  lubrica- 
tion, and  to  preferve  them  in  a  flexible  ftate.  Seeing  then  thefe  parts 
are  fo  neceffary  to  the  articulations,  I  fhall  next  confider  their  ftructure, 
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fituation,  and  ufes,  fo  far  as  they  are  fubfervient  to  the  bones  and  their 
motions. 

Ligaments  [a)  are  white  flexible  bodies,  thicker  and  firmer  than 
membranes,  and  not  fo  hard  or  firm  as  cartilages,  without  any  remark- 
able cavity  in  their  fub fiance,  difficultly  flretched,  and  with  little  elafti- 
city ;  ferving  to  connect  one  part  to  another,  or  to  prevent  the  parts  to 
which  they  are  fixed  from  being  removed  out  of  that  fituation  which  is 
ufeful  and  fafe. 

After  maceration  in  water,  the  ligaments  can  eafily  be  divided ;  and 
each  ligamentous  layer  appears  compofed  of  fibres,  the  largefl  of  which 
are  difpofed  in  a  longitudinal  direction. 

The  arteries  of  ligaments  are  very  confpicuous  after  a  tolerable  injec- 
tion ;  and  the  larger  trunks  of  their  veins  are  fometimes  to  be  feen  full  of 
blood. 

Such  ligaments  as  form  the  fides  of  cavities,  have  numerous  orifices  of 
their  arteries  opening  upon  their  internal  furface,  which  keep  it  always 
moifl.  If  we  rub  off  that  moiflure,  and  then  prefs  the  ligament,  we  can 
fee  the  liquor  oozing  out  from  fmall  pores  ;  and  we  can  force  thin  liquors 
injected  by  the  arteries  into  the  cavities  formed  by  ligaments. 

Thefe  exhalent  arteries  muft  have  correfponding  abforbent  meant r  other- 
wife  the  cavities  would  foon  be  too  full  of  liquor. 

Ligaments,  then,  muft  be  fubject  to  the  difeafes  common  to  other  parts 
where  there  is  a  circulation  of  fluids ;  allowance  always  being  made  for 
the  fize  of  velfels,  nature  of  the  fluids,  and  firmnefs  of  the  texture  of  each 
part. 

Authors  generally  fay,  that  ligaments  are  infenfible ;  and  confequently 
it  may  be  inferred,  that  they  have  no  nerves  beflowed  on  them.  But  the 
violent  racking  pain  felt  on  the  leafl  motion  of  a  joint  labouring  under  a 
rhettmatifmy  the  feat  of  which  difeafe  feems  often  to  be  in  the  ligaments, 
and  the  infufFerable  torture  occafioned  by  incifions  of  ligaments,  and  by 
a  collection  of  acrid  matter  in  a  joint,  or  by  tophi  in  the  gout,,  would 
perfuade  us,  that  they  are  abundantly  fupplied  with  nerves. 

The  ligaments  which  connect  the  moveable  bones  commonly  rife  from 
the  conjunction  of  the  epiphyfes  of  the  one  bone,  and  are  inferted  into  the 

fame 
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fame  place  of  the  other;  or  where  epiphyfes  are  not,  they  come  out  from 
the  cervix,  and  beyond  the  fupercilia  of  the  articulated  bones  ;  and  after 
fuch  a  manner,  in  both  cafes,  as  to  include  the  articulation  in  a  purfe  or 
bag:  with  this  difference,  depending  on  their  different  motions,  that 
where  the  motion  is  only  to  be  in  two  directions,  the  ligaments  are 
ftrongeft  on  thofe  fides  towards  which  the  bones  are  not  moved ;  and 
when  a  great  variety  of  motions  is  defigned  to  be  allowed,  the  ligaments 
are  weaker  than  in  the  former  fort  of  articulations,  and  are  nearly  of  the 
fame  flrength  all  round. 

Part  of  the  capfular  ligaments  is  compofed  of  the  periojleum,  continued 
from  one  bone  to  another,  as  was  obferved  p.  32. ;  and  their  internal 
layer  is  continued  on  the  parts  of  the  bone  or  cartilage  which  the  liga- 
ment includes  (a).  v 

Befides  thefe  common  cafpular  ligaments  of  the  joints,  there  are  parti- 
cular ones  in  feveral  places,  either  for  the  firmer  connection  of  the  arti- 
culated bones,  or  for  restraining  and  confining  the  motion  to  fome  one 
fide  ;  fuch  are  the  crofs  and  lateral  ligaments  of  the  knee,  the  round  one  of 
the  thigh,  &c. 

From  this  account  of  the  ligaments,  we  may  conclude,  that,  ceteris  pa- 
ribus, m  whatever  articulation  the  ligaments  are  few,  long,  and  weak, 
the  motion  is  more  free  and  quick ;  but  luxations  happen  frequently : 
and,  on  the  contrary,  where  the  ligaments  are  numerous,  fhort,  and 
ftrong,  the  motion  is  more  confined ;  but  fuch  a  joint  is  lefs  expofed  to 
luxations  (b).  Whence  we  may  judge  how  neceffary  it  is  to  attend  to 
the  different  ligaments,  and  the  changes  which  have  been  made  on  them 
by  a  luxation,  when  it  is  to  be  reduced. 

Ligaments  alfo  fupply  the  place  of  bones  in  feveral  cafes  to  advantage. 
Thus  the  parts  in  the  pelvis  are  more  fafely  Supported  below  by  liga- 
ments, than  they  could  have  been  by  bone.  The  ligaments  placed  in  the 
great  holes  of  the  ojfa  innominata,  and  between  the  bones  of  the  fore-arm 
and  leg,  afford  convenient  origin  to  mufcles.  Immoveable  bones  are 
firmly  connected  by  them ;  of  which  the  conjunction  of  the  os  facrum 
and  innominatum  is  an  example.    They  afford  a-  focket  for  moveable  bones 

(a)  Nefbit,  Ofteogen.— Phil.  Tranfaft,  n°  470.  §  6. 

(b)  Fabrko  ab  Aquapend,  de  Articul.  Pait.-Utilit.  pars  7* 
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to  play  in,  as  we  fee  part  of  the  aftrogalus  does  on  the  ligament  ftretched 
from  the  heel-bone  to  the  fcaphoid. 

Numerous  inconveniencies  may  arife  from  too  long  or  Ihort,  ftrong  or 
weak,  lax  or  rigid,  ligaments. 

Cartilages  (a)  are  folid,  fmooth,  white,  elaftic  fubftances,  between 
the  hardnefs  of  bones  and  ligaments;  and  covered  with  a  membrane,  na- 
med perichondrium,  which  is  of  the  fame  ftrudlure  and  ufe  to  them  as  the 
periojleum  is  to  the  bones. 

Cartilages  are  compofed  of  plates,  which  are  formed  of  fibres  difpofed 
much  in  the  fame  way  as  thofe  of  bones  are ;  as  might  be  reafonably 
concluded  from  obferving  bones  in  a  cartilaginous  ftate  before  they  offi- 
fy,  and  from  feeing,  on  the  other  hand,  fo  many  cartilages  become 
bony.  This  may  be  ftill  further  confirmed  by  the  exfoliation  which  car- 
tilages are  fubjecl  to  as  well  as  bones. 

The  perichondrium  of  feveral  cartilages,  for  example,  thofe  of  the  ribs 
and  larynx,  has  arteries  which  can  be  equally  well  injected  with  thofe  of 
the  periojleum :  but  the  velfels  of  that  membrane  in  other  parts,  e.  g.  the 
articular  cartilages,  are  fmaller ;  and  in  none  of  them  does  injection  en- 
ter deep  into  the  fubftance  of  the  cartilages  ;  nay,  madder  mixed  with 
the  food  of  animals,  does  not  change  the  colour  of  cartilages  as  it  does 
that  of  bones  (b). 

The  granulated  flefti  which  rifes  from  the  ends  of  metacarpal  or  meta- 
tarfal  bones,  when  the  cartilage  exfoliates,  after  a  finger  or  toe  has  been 
taken  off  at  the  fir  ft  joint,  is  very  fenfible  ;  from  which  the  exiftenee  of 
nerves  in  cartilages  may  be  inferred. 

While  cartilages  are  in  a  natural  ftate,  it  is  to  be  remarked,  frjl,  That 
they  have  no  cavity  in  their  middle  for  marrow  :  fecondly,  That  their  outer 
furface  is  fofteft,  which  renders  them  more  flexible  :  thirdly,  That  they 
do  not  appear  to  change  their  texture  near  fo  much  by  acids  as  bones  do  : 
and,  lajlly,  That  as  the  fpecific  gravity  of  cartilages  is  near  a  third  lefs 
than  that  of  bones,  fo  the  cohefion  of  their  feveral  plates  is  not  fo  ftrong 
as  in  bones ;  whence  cartilages  laid  bare  in  wounds  or  ulcers,  are  not 
only  more  liable  to  corrupt,  but  exfoliate  much  fooner  than  bones  do. 

Cartilages 

(a)  xovipc.  (£)  Philof.  Tranfaft.  n°  442.  art.  8.  n°  443.  art.  2.  n°  457.  art.  4. 

—Mem.  de  I'Acad.  des  Sciences  1739  et  1742. — Dehtleef  de  Oflium  callo. 
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Cartilages  feem  to  be  principally  kept  from  oflifying,  either  by  being 
fubjecled  to  alternate  motions  of  flexion  and  extenfion,  the  effects  of 
which  are  very  different  from  any  kind  of  fimple  preffure ;  or  by  being 
conflantly  moiftened  {a).  Thus  the  cartilages  on  the  articulated  ends  of 
the  great  bones  of  the  limbs,  and  the  moveable  ones  placed  between  the 
moving  bones  in  fome  articulations,  which  are  obliged  to  fuffer  many  and 
different  flexions,  and  are  plentifully  moiilened,  fcarce  ever  change  into 
bone ;  while  thofe  of  the  ribs  and  larynx  are  often  ofhfied. — The  middle 
angular  part  of  the  cartilages  of  the  ribs,  which  is  conflantly  in  an  al- 
ternate flate  of  flexion  and  extenfion  by  being  moved  in  refpiration,  is 

always  the  lafl  of  becoming  bony.  In  the  larynx,  the  epiglottis,  which 

is  oftener  bended  and  more  moiflened  than  the  other  four  cartilages,  fel- 
dom  is  oflified,  while  the  others  as  feldom  efcape  it  in  adults* 

The  cartilages  fubfervient  to  bones  are  fometimes  found  on  the  ends  of 
bones  which  are  joined  to  no  other ;  but  are  never  wanting  on  the  ends 
and  in  the  cavities  of  fuch  bones  as  are  defigned  for  motion  (b).  Carti- 
lages alfo  are  interpofed  between  fuch  other  cartilages  as  cover  the  heads 
and  cavities  of  articulated  bones ;  nay,  they  are  alfo  placed  between  im- 
moveable bones. 

The  ufes  of  cartilages,  fo  far  as  they  regard  bones,  are,  To  allow,  by 
their  fmoothnefs,  fuch  bones  as  are  defigned  for  motion  to  Aide  eafily 
without  detrition ;  while,  by  their  flexibility,  they  accommodate  them- 
felves  to  the  feveral  figures  necefTary  in  different  motions ;  and,  by  their 
elaflicity,  they  recover  their  natural  pofition  and  fhape  as  foon  as  the 

preffure  is  removed.  This  fpringy  force  may  alfo  affifl  the  motion  of 

the  joint  to  be  more  expeditious  j  and  may  render  mocks  in  running, 

jumping,  &c.  lefs.  To  thefe  cartilages  we  chiefly  owe  the  fecurity  of 

the.  moveable  articulations:  for  without  them  the  bony  fibres  would 
fprout  out,  and  intimately  coalefce  with  the  adjoining  bone ;  whence  a 
true  anchylofis  mufl  neceffarily  follow ;  which  never  fails  to  happen  when 
the  cartilages  are  eroded  by  acrid  matter,  or  offified  from  want  of  motion 
or  defect  of  liquor ;  as  we  fee  often  happens  after  wounds  of  the  joints, 
paidarthrocace,  fcropbula,  and  fpina  ventofa,  or  from  old  age,  and  long 

immobility, 

(a)  Havers  Ofteologia  Nova. 

(A)  Celius  de  Re  Medica,  lib.  8.  .cap..i. 
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immobility  of  joints  (a).  Hence  we  may  lmow  what  the  annihilation  is 
which  is  faid  to  be  made  of  the  head  of  a  bone,  and  of  the  cavity  for 
lodging  it,  after  an  unreduced  fracture  (b). — The  moveable  cartilages  in- 
terpofed  in  joints  ferve  to  make  the  motions  both  freer  and  more  fafe  than 

they  would  otherwife  be.  -Thofe  placed  on  the  end  of  bones  that  are 

not  articulated,  as  on  the  /pine  of  the  os  ilium,  bafe  of  the  fcapula,  &c. 

ferve  to  prevent  the  bony  fibres  from  growing  out  too  far.  Cartilages 

fometimes  ferve  as  ligaments,  either  to  fallen  together  bones  that  are  im- 
moveably  joined;  fuch  are  the  cartilages  between  the  os  facrum  and  ojfa 
ilium,  the  ojfa  pubis,  &c:  or  to  connect  bones  that  enjoy  manifeft  motion, 
as  thofe  do  which  are  placed  between  the  bodies  of  the  true  vertebra,  &c 
Cartilages  very  often  do  the  office  of  bones  to  greater  advantage  than  thefe 
laft  could ;  as  in  the  cartilages  of  the  ribs,  thofe  which  fupply  brims  to 
cavities,  ckc. 

Too  great  thicknefs  or  thinnefs,  length  or  fhortnefs,  hardnefs  or  fup- 
plenefs  of  cartilages,  may  therefore  caufe  great  diforders  in  the  body. 

The  liquor  which  principally  ferves  to  moiften  the  ligaments  and  carti- 
lages of  the  articulations  is  fupplied  by  glands,  which  are  commonly  fi- 
tuated  in  the  joint,  after  fuch  a  manner  as  to  be  gently  preffed,  but  not 
deftroyed  by  its  motion.  By  this  means,  when  there  is  the  greateft  ne- 
ceffity  for  this  liquor,  that  is,  when  the  moft  frequent  motions  are  per- 
formed, the  greateft  quantity  of  it  muft  be  feparated.  Thefe  glands  are 
foft  and  pappy,  but  not  friable:  In  fome  of  the  large  joints,  they  are  of 
the  conglomerate  kind,  or  a  great  number  of  fmall  glandules  are  wrap- 
ped up  in  one  common  membrane.  Their  excretory  ducts  are  long,  and 
hang  loofe,  like  fo  many  fringes,  within  the  articulation  ;  which,  by  its 
motion  and  preffure,  prevents  obflructions  in  the  body  of  the  gland  or 
its  excretories,  and  promotes  the  return  of  this  liquor,  when  fit  to  be  ta- 
ken up  by  the  abforbent  veffels,  which  muft  be  in  the  joints  as  well  as  in 
the  other  cavities  of  the  body ;  and,  at  the  fame  time,  the  prelfure  on 
the  excretory  ducts  hinders  a  fuperfluous  unnecefTary  fecretion,  while 

the 

i 

(a)  Columb.  de  Re  Anat.  lib.  15. — Deflandes,  Hid.  de  1'Acad.  des  Sciences,  1716. — Phil. 
TranfacT:.  n°2i5. — Ibid.  n0  461.  §  16. 

(b)  Hildan.  de  Ichor,  et  Melicer.  acri  Celfi,  cap.  5.  — Ruyfch,  Thef,  8.  n°  103. — Saltz- 
man  in  Act.  Petropolit.  torn.  iii.  p.  275. 
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*  the  fimbriated  difpofition  of  thefe  excretories  does  not  allow  any  of  the 
fecreted  liquor  to  be  pufhed  back  again  by  thefe  canals  towards  the 
glands  {a).. 

Very  often  thefe  fountains  of  flimy  liquor  appear  only  as  a  net-work 
of  veffels.  Frequently  they  are  almoft  concealed  by  cellular  membranes 
containing  the  fat  j  and  fometimes  fmall  fimple  mucous  folliculi  maybe 
feen  (b). 

The  different  joints  have  thefe  organs  in  different  numbers  and  fizes  : 
the  conglomerate  ones  do  not  vary  much,  efpecially  as  to  fituation,  in 
the  fimilar  joints  of  different  bodies  ;  but  the  others  are  more  uncertain. 

Upon  preffing  any  of  thefe  glands  with  the  finger,  one  can  fqueeze  out 
of  their  excretories  a  mucilaginous  liquor,  which  fomewhat  refembles 
the  white  of  an  egg,  or  ferum  of  the  blood  ;  but  it  is  manifeftly  fait  to 
the  tafte.  It  does  not  coagulate  by  acids,  or  by  heat,  as  the  ferum  does  ; 
but  by  the  latter  turns  fir  ft  thinner,  and,  when  evaporated,  leaves  only 
a  thin  fait  film. 

The  quantity  of  this  mucilage,  conftantly  fupplied,  mult  be  very  confi- 
derable,  finee  we  fee  what  a  plentiful  troublefome  difcharge  of  glary  mafc- 
ter  follows  a  wound  or  ulcer  of  any  joint ;  of  which  liquor  the  mucilage 
is  a  confiderable  part. 

The  veffels  which  fupply  liquors  for  making  the  fecretion  of  this  mu^ 
cilage,  and  the  veins  which  bring  back  the  blood  remaining  after  the  fe^ 
cretion,  are  to  be  feen  without  any  preparation  ;  and  after  a  tolerable  in- 
jection of  the  arteries,  the  glands  are  covered  with  them. 

In  2l  found  ftate,  we  are  not  confcious  of  any  fenfibility  in  thofe  glands  1 
but  in  fome  cafes  which  I  have  feen,  when  they  inflame  and  fuppurate, 
the  moft  racking  pain  is  felt  in  them;  a  melancholy,  though  a  fare 
proof,  that  they  have  nerves.- 

Thefe  mucilaginous  glands  are  commonly  lodged  in  a  -  cellular  fub*> 
ftance  ;  which  is  alfo  to  be  obferved  in  other  parts  of  the  bag  formed  by 
the  ligaments  of  the  articulation;  and  contains  a  fatty  matter,  that  muft 
neceffarily  be  attenuated,  and  forced  through  the  including  membranes 

I  into  > 

(a)  Cowper's  Anatomy,  explicat.  of  tab.  79.  E.  E. 
(5)  Morgagn.  Adverfar.  2.  animad.  23. 


66 


OF  THE  BONES  IN  GENERAL. 


into  the  cavity  of  the  joint,  by  the  prefifure  which  it  fufFers  from  the  mo- 
ving bones. 

If  then  the  oil  is  conveyed  from  this  cellular  fubftance ;  and  if  the  at- 
tenuated marrow  panes  from  the  cancelli  of  the  bones  by  the  large  pores 
near  their  ends  or  in  their  cavities,  and  fweats  through  the  cartilages 
there  into  the  articulations  ;  which  it  may,  when  aflifted  by  the  conftant 
heat  and  action  of  the  body,  more  eafily  do,  than  when  it  efcapes  thro' 
the  compact  fubftance  of  the  bones  in  a  Ikeleton :  if,  I  fay,  this  oil  is 
fent  to  a  joint,  and  is  incorporated  with  the  mucilage,  and  with  the  fine 
lymph  that  is  conftantly  oozing  out  at  the  extremities  of  the  fmall  arteries 
diftributed  to  the  ligaments,  one  of  the  fitteft  liniments  imaginable  muft 
be  produced ;  for  the  mucus  diluted  by  the  lymph  contributes  greatly  to 
its  lubricity,  and  the  oil  preferves  it  from  hardening.  How  well  fuch  a 
mixture  ferves  the  purpofe  it  is  defigned  for,  Boyle  (a)  tells  us  he  expe- 
rienced in  working  his  air-pump ;  for  the  fucker  could  be  moved  with 
much  lefs  force  after  being  moiftened  with  water  and  oil,  than  when  he 
ufed  either  one  or  other  of  thefe  liquors.  And  I  believe  every  one,  at 
firft  view,  will  allow  the  diluted  mucilage  to  be  much  preferable  to  fimple 
water.  The  fynovia  (£),  as  this  liquor  compofed  of  oil,  mucilage,  and 
lymph,  is  commonly  now  called,  while  in  a  found  ftate,  effectually  pre- 
ferves all  the  parts  concerned  in  the  articulations  foft  and  flexible,  and 
makes  them  Aide  eafily  on  each  other ;  by  which  their  mutual  detrition 
and  overheating  is  prevented,  in  the  manner  daily  practifed  in  coach 
and  cart  wheels  by  befmearing  them  with  greafe  and  tar. 

After  the  liquor  of  the  articulations  becomes  too  thin  and  unfervice- 
able  by  being  conftantly  pounded  and  rubbed  between  the  moving 
bones,  it  is  reaflumed  into  the  mafs  of  blood  by  the  abforbent  vefTels. 

When  xhtfyno'via  is  not  rubbed  betwixt  the  bones,  it  infpiflates  :  and 
fometimes,  when  the  head  of  a  bone  has  been  long  out  of  its  cavity,  this 
liquor  is  faid  to  fill  up  the '  place  of  the  bone,  and  hinder  its  reduction  ; 
or,  if  a  joint  continues  long  unmoved,  it  is  alfo  faid  to  cement  the  bones, 
and  oc canon  a  true  ancbylofis  (c).  If  the  Jynovia  becomes  too  acrid,  it 
erodes  the  cartilages  and  bones ;  as  frequently  happens  to  thofe  who  la- 
bour 

(a)  Phyfico-mechanic.  Expenm.  (b)  M^*,  mucus,  axungia. 

{c)  Pare^  Chirurgie,  livre  15.  chap.  18.  et  livxe  16.  chap.  5. 


OF  THE  BONES  IN  GENERAL, 


6? 


bour  under  the  lues  venerea,  J "curvy ,  fcrophula,  or  fpina  ventofa.  If  this  liquor 
is  feparated  in  too  fmall  quantity,  the  joint  becomes  ftiff;  and  when  with 
difficulty  it  is  moved,  a  crackling  noife  is  heard,  as  people  advanced  in  years 
irequently  experience  (a).  If  the  mucilage  and  lymph  are  depohted  in 
too  great  quantity,  and  the  abforbent  veffels  do  not  perform  their  office 
fufficiently,  they  may  occafion  a  dropfy  of  the  joints  (b).  From  this  fame  , 
caufe  alfo,  the  ligaments  are  often  fo  much  relaxed,  as  to  make  the  con- 
junction of  the  bones  very  weak  :  Thence  arife  the  luxations  from  an  in- 
ternal caufe;  which  are  eafily  reduced,  but  difficultly  cured  (c).  Fre- 
quently, when  fuch  a  fuperfluous  quantity  of  this  liquor  is  pent  up,  it 
becomes  very  acrid,  and  occafions  a  great  train  of  bad  fymptoms  ;  fuch 
as  fwelling  and  pain  of  the  joints,  long  finuous  ulcers  and  fjlula,  rotten 
bones,  immobility  of  the  joints,  marcor  and  atrophia  of  the  whole  body, 
hectic  fevers,  &c.  (d).  From  a  depravity  in  the  blood,  or  difeafes  in  the 
organs  that  furnifh  the  fynovia  of  the  joints,  it  may  be  greatly  changed 
from  its  natural  ftate :  it  may  be  purulent  after  inflammation,  mucous 
in  the  white  fwellings,  gelatinous  in  the  rheumatifm,  chalky  from  the 
gout,  &c.    Hence  a  great  variety  of  diforders  in  the  joints  [e). 

(a)  Galen,  de  Ufu  Part.  lib.  12.  cap.  2. — Fabric;  ab  Aquapend.  de  Articul.  Part.  Utilitat, 
pars  3. — Bartholin.  Hill.  Medic,  cent.  3.  hift.  11. 

(b)  Hildan.  de  Ichore  et  Meliceria  acri  Celfi. 

(c)  Hippocrat.  de  Locis  in  Homine,  §  14.  et  de  Articul. 
{d)  Hildan.  de  Ichore  et  Meliceria  acri  Celfi. 

{()  See  Reimar  Diflert.  de  Fungo  Articulor, 
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Of   the  SKELETON. 


THough  any  dry  fubftance  may  be  called  Jkeleton,  yet,  among  ana- 
tomifts,  this  word  is  univerfally  underftood  to  fignify  the  bones 
of  animals  connected  together,  after  the  teguments,  mufcles,  bowels, 
glands,  nerves,  and  veffels,  are  taken  away  (a). 

A  Ikeleton  is  faid  to  be  a  natural  one,  when  the  bones  are  kept  toge- 
ther by  their  own  ligaments  ;  and  it  is  called  artificial,  when  the  bones 
are  joined  with  wire,  or  any  other  fubftance  which  is  not  part  of  the 
creature  to  which  they  belonged.  Small  fubjeets,  and  fuch  whofe  bones 
are  not  fully  oflified,  are  commonly  prepared  the  firft  way ;  becaufe, 
were  all  their  parts  divided,  the  niceft  artift  could  not  rejoin  them,  by 
reafon  of  their  fmallnefs,  and  of  the  feparation  of  their  unomfied  parts  ; 
whereas  the  bones  of  large  adult  animals  are  fooneft  and  moft  convenient- 
ly cleaned  when  fingle,  and  are  eafily  reftored  to  and  kept  in  their  na- 
tural fituation.  Sometimes  the  ikeleton  of  the  fame  animal  is  prepared 
in  both  thefe  ways  ;  that  is,  the  fmaller  bones  are  kept  together  by  their 
natural  ligaments,  and  the  larger  ones  are  connected  by  wires  or  fome 
fuch  fubftances. 

Before  we  proceed  to  the  divhion  and  particular  defcription  of  the  Ike- 
leton, it  is  worth  while  to  remark,  that  when  the  bones  are  put  into 
their  natural  ntuation,  fcarce  any  one  of  them  is  placed  in  a  perpendicular 
bearing  to  another  ;  though  the  fabric  compofed  of  them  is  fo  contrived, 
that,  in  an  erect  pofture,  a  perpendicular  line,  from  their  common  centre 
of  gravity,  falls  in  the  middle  of  their  common  bafe  (^).  On  this  ac- 
count, 

(a)  Cadaveris  crates.       (J>)  Cowper's  Anat,  of  Human  Bodies,  explic.  of  tab.  87,  88. 
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count,  we  can  fupport  ourfelves  as  firmly,  as  if  the  axis  of  all  the  bones 
had  been  a  ftraight  line  perpendicular  to  the  horizon  ;  and  we  have  much 
greater  quicknefs,  eafe,  and  ftrength,  in  feveral  of  the  moft  neceffary 
motions  we  perform.  It  is  true  indeed,  that  wherever  the  bones,  on 
which  any  part  of  our  body  is  fuftained,  decline  from  a  ftraight  line,  the 
force  required  in  the  mufcles,  to  counteract  the  gravity  of  that  part,  is 
greater  than  otherwife  it  needed  to  have  been :  but  then  this  is  effectual- 
ly provided  for  in  fuch  places,  by  the  number  and  ftrength  of  the  mufcles. 
So  long  therefore  as  we  remain  in  the  fame  pofture,  a  confiderable  num- 
ber of  mufcles  muft  be  in  a  conftant  ftate  of  contraction  j  which  we 
know,  both  from  reafon  and  experience,  muft  foon  create  an  uneafy  fen- 
fation.  This  we  call  being  uoeary  of  one  ■pofture :  An  inconvenience  that 
we  fhould  not  have  had  in  ftanding  erect,  if  the  bearing  of  all  the  bones 
to  each  other  had  been  perpendicular ;  but  is  more  than  compenfated  by 
the  advantages  above-mentioned. 

The  human  fkeleton  is  generally  divided  into  the  Head,  the  Trunks 
the  Superior  and  the  Inferior  Extremities. 

Of    the  HEAD. 

j^Y  the  head  is  meant  all  that  fpheroidal  part  which  is  placed  above  the 
firft  bone  of  the  neck.    It  therefore  comprehends  the  cranium  and 
bones  of  the  face. 

The  cranium  (a),  helmet,  or  brain-cafe,  confifts  of  feveral  pieces,  which 
form  a  vaulted  cavity,  for  lodging  and  defending  the  brain  and  cerebel- 
lum^ with  their  membranes,  veffels,  and  nerves. 

The  cavity  of  the  cranium  is  proportioned  to  its  contents.  Hence  fuch 
a  variety  of  its  lize  is  obferved  in  different  fubjects  ;  and  hence  it  is  nei- 
ther fo  broad  nor  fo  deep  at  its  fore-part,  in  which  the  anterior  lobes  of 
the  brain  are  lodged,  as  it  is  behind,  where  the  large  pofterior  lobes  of 
the  brain,  and  the  whole  cerebellum,  are  contained. 

The  roundifli  figure  of  the  fkull,  which  makes  it  more  capacious,  and 

better 

(a)  Koyxn,  xuTor,  K»j£ia,  ™«p»e»,  calva,  calvaria,  cerebri  galea,  theca  et  olla  capitis,  tefta  ca- 
pitis, fcutella  capitis. 
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better  able  to  defend  its  contents  from  external  injuries,  is  chiefly  owing 
to  the  equal  preffure  of  thefe  contained  parts  as  they  grow  and  increafe 
before  it  is  entirely  offified.  It  is  to  be  obferved,  however,  that  the  fides 
of  the  cranium  are  deprefTed  below  a  fpherical  furface  by  the  ftrong  tem- 
poral mufcles,  whofe  action  hinders  here  the  uniform  protrufion  of  the 
bones,  which  is  more  equally  performed  in  other  parts  where  no  fuch  large 
mufcles  are.  In  children,  whofe  mufcles  have  not  acted  much,  and  con- 
fequently  have  not  had  great  effects  on  the  bones,  this  depremon  is  not 
fo  remarkable  ;  and  therefore  their  heads  are  much  rounder  than  thofe  of 
adults.  Thefe  natural  caufes,  differently  difpofed  in  different  people, 
produce  a  great  variety  in  the  fhapes  of  fkulls,  which  is  ftill  increafed  by 
the  different  management  of  the  heads  of  children  when  very  young :  So 
that  one  may  know  a  Turk's  fcull  by  its  globular  figure,  a  Germans  by 
its  breadth  and  flatnefs  of  the  occiput,  Dutch  and  Englijh  by  their  oblong 
lhapes,  &c.  (a).  Two  advantages  are  reaped  from  this  flatnefs  of  the 
lides  of  the  cranium,  viz.  the  enlargement  of  our  fphere  of  vifion,  and 
more  advantageous  fituation  of  our  ears,  for  receiving  a  greater  quantity 
of  found,  and  for  being  lefs  expofed  to  injuries,  _ 

The  external  furface  of  the  upper  part  of  the  cranium  is  very  fmooth 
and  equal,  being  only  covered  with  the  periojleum,  (common  to  all  the 
bones  ;  but  in  the  fkull,  diftinguifhed  by  the  name  of  pericranium),  the 
thin  frontal  and  occipital  mufcles,  their  tendinous  aponeurofis,  and  with  the 
common  teguments  of  the  body ;  while  the  external  furface  of  its  lower 
part  has  numerous  rifings,  depreflions,  and  holes,  which  afford  conve- 
nient origin  and  infertion  to  the  mufcles  that  are  connected  to  it,  and 
allow  fafe  paffage  for  the  veffels  and  nerves  that  run  through  and 
near  it.. 

The  internal  furface  of  the  upper  part  of  the  fkull  is  commonly  fmooth, 
except  where  the  veffels  of  the  dura  mater  have  made  furrows  in  it  while 
the  bones  were  foft.  Surgeons  fhould  be  cautious  when  they  trepan 
here,  left  in  fawing  or  railing  the  bone  where  fuch  furrows  are,  they 
wound  thefe  veffels.  In  the  upper  part  of  the  internal  furface  of  feveral 
fkulls,  there  are  likewife  pits  of  different  magnitudes  and  figures,  which 
feem  to  be  formed  by  fome  parts  of  the  brain  being  more  luxuriant  and 

prominent 

(a)  VefaL  lib.  i.  c. 
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prominent  than  others.  Where  thefe  pits  are,  the  fkull  is  fo  much  thin- 
ner than  any  where  elfe,  that  it  is  often  rendered  diaphanous,  the  two 
tables  being  clofely  compacted  without  a  diploe ;  the  want  of  which  is 
fupplied  by  velTels  going  from  the  dura  mater  into  a  great  many  fmall  holes 
obfervable  in  the  pits.  Thefe  velTels  are  larger,  and  much  more  confpi- 
cuous,  than  any  others  that  are  fent  from  the  dura  mater  to  the  fkull,  as 
evidently  appears  from  the  drops  of  blood  they  pour  out  when  the  fkull 
is  raifed  from  the  dura  mater  in  a  recent  fubject ;  and  therefore  they  may 
furnifh  afufhcient  quantity  of  liquors  neceflary  to  prevent  the  brittlenefs 
of  this  thin  part.  The  knowledge  of  thefe  pits  mould  teach  furgeons  to 
faw  cautioufly  and  flowly  through  the  external  table  of  the  fkull  when 
they  are  performing  the  operation  of  the  trepan ;  fince,  in  a  patient  whofe 
cranium  has  thefe  pits,  the  dura  mater  and  brain  may  be  injured  before 
the  inftrument  has  pierced  near  the  ordinary  thicknefs  of  a  table  of  the 
fkull.  The  internal  bafe  of  the  fkull  is  extremely  unequal,  for  lodging 
the  feveral  parts  and  appendices  of  the  brain  and  cerebellum ,  and  allowing 
pafTage  and  defence  to  the  veffels  and  nerves  that  go  into  or  come  out 
from  thefe  parts. 

The  bones  of  the  cranium  are  compofed  of  two  tables,  and  intermediate 
cancelli,  commonly  called  their  diploe  (a).  The  external  table  is  thickeft ; 
the  inner,  from  its  thinnefs  and  confequent  brittlenefs,  has  got  the  name 
of  'vitrea.  "Whence  we  may  fee  the  reafon  of  thofe  mifchievous  confe- 
quences  which  fo  often  attend  a  collection  of  matter  in  the  diploe,  either 
from  an  external  or  internal  caufe,  before  any  fign  of  fuch  a  collection 
appears  in  the  teguments  that  cover  the  part  of  the  fkull  where  it  is 
lodged  (b). 

The  diploe  has  much  the  fame  texture  and  ufes  in  the  fkull,  as  the 
cancelli  have  in  other  bones. 

The  diploe  of  feveral  old  fubjecls  is  fo  obliterated,  that  fcarce  any  veftige 
of  it  can  be  feen ;  neither  is  it  obfervable  in  fome  of  the  hard  craggy 
bones  at  the  bafe  of  the  fkull.  Hence  an  ufeful  caution  to  furgeons  who 
truft  to  the  bleeding,  want  of  refiflance,  and  change  of  found,  as  certain 
marks,  in  the  operation  of  the  trepan,  for  knowing  when  their  inftrument 

has 

{a)  Meditullium,  commiflura. 

(b)  Boned  Sepulchret.  Anat.  lib.  i.  §  i.  obf.  96 — 103. 
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has  fa  wed  through  the  firft  table,  and  reached  the  diploe  (a).  In  other 
people,  the  diploe  becomes  of  a  monflrous  thicknefs,  while  the  tables  of 
the  fkull  are  thinner  than  paper. 

The  cranium  confifts  of  eight  bones,  fix  of  which  are  faid  to  be  proper, 
and  the  other  two  are  reckoned  common  to  it  and  to  the  face.  The  fix 
proper  are  the  os  Jrontis,  two  ojfa  parietalia,  two  ojfa  temporum,  and  the  os 
occipitis.    The  common  are  the  os  ethmoides  and  Jphenoides. 

The  os  frontls  forms  the  whole  fore-part  of  the  vault ;  the  two  ojfa  pa- 
rietalia  form  the  upper  and  middle  part  of  it ;  the  ojfa  temporum  compofe 
the  lower  part  of  the  fides ;  the  os  occipitis  makes  the  whole  hinder  part, 
and  fome  of  the  bafe ;  the  os  ethmoides  is  placed  in  the  fore-part  of  the 
bafe,  and  the  os  Jphenoides  is  in  the  middle  of  it. 

Thefe  bones  are  joined  to  each  other  by  five  Jutures ;  the  names  of 
which  are  the  coronal \  lambdoid,  Jagittal,  and  two  fquamous. 

The  coronal  [f)  Juture  is  extended  over  the  head,  from  within  an  inch 
or  fo  of  the  external  canthus  of  one  eye  to  the  like  diftance  from  the  other  ^ 
which  being  near  the  place  where  the  ancients  wore  their  vitta,  corona, 
or  garlands,  this  Juture  has  hence  got  its  name.  Though  the  indentations 
of  this  Juture  are  confpicuous  in  its  upper  part,  yet  an  inch  or  more  of 
its  end  on  each  fide  has  none  of  them  j  for  it  is  fquamous  and  fmoothv 
there. 

The  lambdoidal  (c)  Juture  begins  fome  way  below,  and  farther  back  than 
the  vertex  or  crown  of  the  head ;  whence  its  two  legs  are  flretchecl 
obliquely  downwards,  and  to  each  fide,  in  form  of  the.  Greek  letter  a  .  and 
are  now  generally  faid  to  extend  themfelves  to  the  bafe  of  the  fkull :  but 
formerly  *anatomifts  (d)  reckoned  the  proper  lambdoid  future  to  terminate 
at  the  fquamous  futures  ;  and  what  is  extended  at  an  angle  down  from 
that  on  each  fide,  where  the  indentations  are  lefs  confpicuous  than  in  the 
upper  part  of  the  future,  they  called  addit amentum Jutura  lambdoidis  {e)* 

This  Juture  is  fometimes  very  irregular,  being  made  up  of  a  great  many 
fmall  futures,  which  furround  fo  many  little  bones  that  are  generally  lar- 
ger and  more  confpicuous  on  the  external  furface  of  the  fkull  than  inter- 
nally. 

(a)  Bartholin.  Anat.  Reform,  lib.  4.  cap.  4.  (b)  Ste^««,  arcualis,  puppis. 

(c)  Laadje,  prorse,  hypfyloides.  (d)  Vefal.  Anat.  lib.  1.  cap.  6> 

(e)  Lambdoides  harmonialis,  lambdoides  inferior,  occipitis  corona. 
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nally.  Thefe  bones  are  generally  called  triquetra  or  -wormiania:  but 
fome  other  name  ought  to  be  given  them ;  for  they  are  not  always  of  a 
triangular  figure,  and  older  anatomifts  {a)  than  Olaus  Wormius  (b)  have 
defcribed  them.  The  fpecific  virtue  which  thefe  bones  were  once  thought 
to  have  in  the  cure  of  the  epilepfy  (<:),  is  not  now  afcribed  to  them  ;  and 
anatomifts  generally  agree,  that  their  formation  is  owing  to  a  greater 
number  of  points  than  ordinary  of  omfication  in  the  fkull,  or  to  the  or- 
dinary bones  of  the  cranium  not  extending  their  ofTification  far  enough  or 
foon  enough :  in  which  cafe,  the  unofnfied  interfhice  between  fuch  bones 
begins  a  feparate  offincation  in  one  or  more  points  ;  from  which  the  ofTi- 
fication is  extended  to  form  as  many  diflincl:  bones  as  there  were  points, 
that  are  indented  into  the  large  ordinary  bones,  and  into  each  other. 
Probably  thofe  children  who  ha\e  a  large  opening  in  this  place  at  their 
birth,  will  have  the  largeft  ojfa  triquetra.  To  confirm  this  account  of  the 
formation  of  thefe  little  bones,  we  may  remark,  that  fuch  bones  are 
fometimes  feen  in  other  futures  as  well  as  in  the  lambdoid  (d) ;  and  they 
are  fometimes  in  one  table  of  the  fkull,  and  not  in  the  other  (e). 

The  fagittal  future  (/)  is  placed  longitudinally  in  the  middle  of  the 
upper  part  of  the  fkull ;  and  commonly  terminates  at  the  middle  of  the 
coronal  and  of  the  lambdoid  futures,  between  which  it  is  faid  to  be  pla- 
ced as  an  arrow  is  between  the  firing  and  bow.  However,  this  future  is 
frequently  continued  through  the  middle  of  the  os  fronds^  down  to  the  root 
of  the  nofe ;  which,  fome  (g)  fay,  oftener  happens  in  women  then  in  men : 
but  others  [b)  allege,  that  it  is  to  be  met  with  more  frequently  in  male 
fkulls  than  in  female.    Among  the  fkulls  which  I  have  feen  thus  divided, 

K  the 

(a)  Euftach.  Offium  Examen. — Bauhih.  Theat.  Anat.  lib.  3.  cap.  5. — Paaw  in  Hippocrat. 
de  Vulner.  Cap.  p.  56. 

(£)  Mufaeum,  lib.  3.  c.  26. 

(c)  Bauhin.  et  Paaw,  ibid.— Bartholin.  Anat.  Reform,  lib.  4.  cap.  5.— Hildan.  Epiftol.  6$. 

(d)  See  examples  in  Vefal.  lib.  1.  cap.  6.  fig.  4. — Paaw  in  Hippocrat.  de  Cap.  Vuln— 
Bartholin.  Hift.  Anat.  cent.  i.  hift.  51.— Rufch,  Muf.  Anat.— Sue  Trad.  d'Ofteolog.  p.  47. 

(<?)  Hunauld,  in  Mem.  de  l'Acad.  des  Sciences,  1730. 

(/)  "e«W°t>s»(,  o&\«ia,  Miitvywau.,  Inftar  virgse,  nervalis,  inflar  teli,  inftar  veru,  fecundum 
capitis  longitudinem  prorepens,  conjungens,  columnalis,  re£te,  acualis. 

ig)  Riolan.  Comment,  de  Offib.  cap.  8.         (h)  Vefal.  Jib.  1.  cap.  6.  et  in  epitome. 
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the  female  are  the  moft  numerous.  Several  (a)  have  delineated  and  de- 
fcribed  the  fagittal  future,  fometimes  dividing  the  occipital  bone  as  far 
down  as  the  great  hole  through  which  the  medulla fpinalis  paffes.  This  I 
never  faw. 

In  fome  old  fkulls  that  are  in  my  poffeffion,  there  is  fcarce  a  veftige  of 
any  of  the  three  futures  which  I  have  now  defcribed.  In  other  heads, 
only  one  or  two  of  the  futures  difappear  ;  but  I  never  could  difcover  any 
reafon  for  thinking  them  difpofed  in  fuch  different  manners  in  fkulls  of 
different  ihapes,  as  fome  ancients  allege  they  are  (b). 

The  fquamous  agglutinations ,  or  falfe  futures  {c),  are  one  on  each  fide,  a 
little  above  the  ear,  of  a  femicircular  figure,  formed  by  the  overlopping 
(like  one  fcale  upon  another)  of  the  upper  part  of  the  temporal  bones  on 
the  lower  part  of  the  parietal ;  where,  in  both  bones,  there  are  a  great 
many  fmall  rifings  and  furrows,  which  are  indented  into  each  other  ; 
though  thefe  inequalities  do  not  appear  till  the  bones  are  feparated.  In 
fome  fkulls,  indeed,  the  indentations  here  are  as  confpicuous  externally  as 
in  other  futures  (d) ;  and  what  is  commonly  called  the  pofterior  part  of 
this  fquamous  future,  always  has  the  evident  ferrated  form ;  and  there- 
fore is  reckoned  by  fome  (e)  a  diftinct  future,  under  the  name  of  ad*~ 
ditamentum  poflerius  futura  fquamofe.  I  have  feen  two  fquamous  fu- 
tures on  the  fame  temple,  with  a  femicircular  piece  of  bone  between 
them  (/  ). 

We  ought  here  to  remark,  that  the  true  fquamous  fort  of  future  is  not 
confined  to  the  conjunction  of  the  temporal  and  parietal  bones,  but  is 
made  ufe  of  to  join  all  the  edges  of  the  bones  on  which  each  temporal 
mufcle  is  placed  (g) :  for  the  two  parts  of  the  fphenoidal  future,  which 
are  continued  from  the  anterior  end  of  the  common  fquamous  future  juft 
now  defcribed,  of  which  one  runs  perpendicularly  downwards,  and  the 

other 

(a)  Vefal.  lib.  i.  cap.  5.  fig.  3,  4.  et  in  text.  cap.  <5. — Paaw  in  Celf.  dc  Re  Medic,  cap.  1. . 
■ — Laurent.  Hift.  Anat.  lib.  2.  cap.  16. 

(b)  Hippocrat.  de  Vulner.  Capitis,  §  n — Galen,  de  OiTib.  et  deUfuPart.  lib.  9.  cap*- 17. 

(t)  Afff/Josi^,  rfucM^UjjLara,  xporaipiui,  temporales,  corticales,  raendofae,  barmoniales,  commit?- 
furjE  in  unguem. 

(d)  Columb.  de  Re  Anat.  lib.  r.  cap.  4. — Dionis,  Anat.  3.  Demonft.  des  Os. 
•     (e)  Albin.  de  Oflib   §  r4.  (/")  Sue  Trad.  d'Ofteolog.  p.  48. 

Vefal.  Anat.  lib.  1.  cap.  6.-~Winflaw,  M.em°  del'Acad.  des  Sciences,  1720. 
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other  horizontally  forwards,  and  alfo  the  lower  part  of  the  coronal  future 
already  taken  notice  of,  may  all  be  juftly  faid  to  pertain  to  the  fquamous 

future.  The  manner  how  I  imagine  this  fort  of  future  is  formed  at 

thefe  places  is,  that,  by  the  aclion  of  the  flrong  temporal  mufcles  on 
one  fide,  and  by  the  prefTure  of  the  brain  on  the  other,  the  bones  are 
made  fo  thin  that  they  have  not  large  enough  furfaces  oppofed  to  each 
other  to  flop  the  extenfion  of  their  fibres  in  length,  and  thus  to  caufe  the 
common  ferrated  appearance  of  futures  explained  in  p.  56.  but  the  nar- 
row edge  of  the  one  bone  Aides  over  the  other.  The  fquamous  form  is 
alfo  more  convenient  here  ;  becaufe  thin  edges  of  bones,  when  accurately 
applied  one  to  another,  have  fcarce  any  rough  furface  to  obftrucl  or  hurt 
the  mufcle  in  its  contraction :  which  is  flill  further  provided  for  by  the 
manner  of  laying  thefe  edges  on  each  other ;  for,  in  viewing  their  out- 
fide,  we  fee  the  temporal  bones  covering  the  fphenoidal  and  parietal,  and 
this  laft  fupporting  the  fphenoidal,  while  both  mount  on  the  frontal : 
From  which  difpofition  it  is  evident,  that,  while  the  temporal  mufcle  is 
contracting,  which  is  the  only  time  it  preffes  ftrongly  in  its  motion  on  the 
bones,  its  fibres  flide  eafily  over  the  external  edges.  Another  advantage 
flill  in  this  is,  that  all  this  bony  part  is  made  flronger  by  the  bones  thus 
fupporting  each  other. 

The  bones  of  the  fkull  are  joined  to  thofe  of  the  face  by  fchyndelefis 
and  futures. — The  fchyndelefis  is  in  the  partition  of  the  nofe.  The  fu- 
tures faid  to  be  common  to  the  cranium  and  face  are  five,  viz.  the  ethmoi- 
dal, fphenoidal,  tranfuerfe,  and  two  zygomatic. — Parts,  however,  of  thefe 
futures  are  at  the  junaion  of  only  the  bones  of  the  fkull 

The  ethmoidal  and  fphenoidal  futures  furround  the  bones  of  thefe  names  ; 
and  in  fome  places  help  to  make  up  other  futures,  particularly  the  fqua- 
mous and  tranfuerfe;  and  in  other  parts  there  is  but  one  future  common 
to  thefe  two  bones. 

The  tranfuerfe  future  is  extended  quite  crofs  the  face,  from  the  external 
canthus  of  one  orbit  to  the  fame  place  of  the  other,  by  finking  from  the 
canthus ^down  the  outfide  of  the  orbit  to  its  bottom;  then,  mounting  up- 
on its  infide,  it  is  continued  by  the  root  of  the  nofe  down  the  internal 
part  of  the  other  orbit,  and  rifes  up  again  on  its  outfide  to  the  other  can- 
thus.    It  may  be  here  remarked,  that  there  are  fome  inter  ruptions  of  this 

K.  2  future 
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future  in  the  courfe  I  have  defcribed :  for  the  bones  are  not  contiguous 
every  where ;  but  are  feparated,  to  leave  holes  and  apertures,  to  be  men- 
tioned hereafter. 

The  -zygomatic  futures  are  one  on  each  fide,  being  fliort,  and  flanting 
from  above  obliquely  downwards  and  backwards,  to  join  a  procefs  of  the 
cheek-bone  to  one  of  the  temporal  bones,  which  advances  towards  the 
face  ;  fo  that  the  two  procefies,  thus  united,  form  a  fort  of  bridge  or  ju- 
gum,  under  which  the  temporal  mufcle  paffes  ;  on  which  account  the 
proceifes,  and  future  joining  them,  have  been  called  zygomatic. 

It  muft  be  obferved,  that  the  indentations  of  the  futures  do  not  appear 
on  the  infide  of  the  cranium  by  much  fo  ftrong  as  on  the  outride  ;  but  the 
bones  feem  almoft  joined  in  a  flraight  line :  nay,  in  fome  Ikulls,  the  inter- 
nal furface  is  found  entire,  while  the  futures  are  manifeft  without ;  which 
may  poffibly  be  owing  to  the  lefs  extent  of  the  concave  than  of  the  convex 
furface  of  the  cranium  ^  whereby  the  fibres  of  the  internal  fide  would  be 
flretched  farther  out  at  the  edges  of  the  bones  than  the  exterior  ones,  if  they 
were  not  refilled.  The  refiftances  are,  the  fibres  of  the  oppofite  bone,  the  parts 
within  the  fkull,  and  the  dip  toe  ;  of  which  the  laft  being  the  weaker!:,  the 
moft  advanced  fibres  or  ferrcd  run  into  it,  and  leave  the  contiguous  edges 
equal  and  more  ready  to  unite :  whereas  the  ferra  of  the  external  table 
have  fpace  enough  for  their  admirlion  between  the  fibres  of  the  oppofite 
bone ;  and  therefore  remain  of  the  indented  form,  and  are  lefs  liable  to 

the  concretion,  whereby  the  futures  are  obliterated  (a).  By  this  me- 

chanifm,  there  is  no  rifk  of  the  lharp  points  of  the  bones  growing  in- 
wards, fince  the  external  ferra  of  each  of  the  conjoined  bones  reft  upon 
the  internal  fmooth-edged  table  of  the  other  ;  and  external  forces  applied 
to  thefe  parts  are  flrongly  refilled,  becaufe  the  futures  cannot  yield,  unlefs 
the  ferrated  edges  of  the  one  bone,  and  the  plain  internal  plate  of  the 
other,  are  broken  [b). 

The  advantages  of  the  futures  of  the  cranium  are  thefe  :  i .  That  this 
capfula  is  more  eafily  formed  and  extended  into  a  fpherical  figure  than  if 
it  had  been  one  continued  bone.  2.  That  the  bones  which  are  at  fome 
diftance  from  each  other  at  birth  might  then  yield,  and  allow  to  the  head 

a 


(a)  Hunauld,  Memoires  de  l'Acad.  des  Sciences,  1730. 

(b)  Winflow,  Memoires  de  l'Acad.  des  Sciences,  1720. 
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a  change  of  fhape  accommodated  to  the  paiTage  it  is  engaged  in  :  whence, 
in  hard  labour  of  childbed,  the  bones  of  the  cranium,  inftead  of  being 
only  brought  into  comae!,  are  fometimes  made  to  mount  one  upon  the 
other.    3.  It  is  alleged,  that,  through  the  futures,  there  is  a  tranfpiration 
of  fleams  from  the  brain,  which  was  the  old  doctrine  ;  or  fome  commu- 
nication of  the  veffels  without,  and  of  thofe  within  the  fkull,  larger  here 
than  in  any  other  part  of  the  cranium,  according  to  fome  moderns  ;  and 
therefore  cucuphae,  fomentations,  cataplafms,  cephalic  plajlers,  bliflers,  are  ap- 
plied, and  ijfues  are  eroded  or  cut  in  the  head,  at  thofe  places  where  the 
futures  are  longeft  in  forming,  and  where  the  connection  of  the  bones  i& 
afterwards  loofeft,  for  the  cure  of  a  phrenitis,  mania,  inveterate  bead-ach, 
epilepfy,  apoplexy,  and  other  difeafes  of  the  head.    The  favourers  of  the 
doctrine  of  tranfpiration,  or  communication  of  veffels  at  the  futures,  en- 
deavour to  fupport  it  by  obfervations  of  perfons  fubject  to  head-achs, 
which  caufed  death,  from  the  futures  being  too  clofely  united  (a).  4.  That 
the  dura  mater  may  be  more  firmly  fufpended  by  its  proceffes,  which  in- 
finuate  themfelves  into  this  conjunction  of  the  bones :  for  doing  this 
equally,  and  where  the  greateft  neceility  of  adhefion  is,  the  futures  are 
difpofed  at  nearly  equal  diftances,  and  the  large  refervoirs  of  blood,  the 
finufes,  are  under  or  near  them.    5.  That  fractures  might  be  prevented 
from  reaching  fo  far  as  they  would  in  a  continued  bony  fubftance. 
6.  That  the  connection  at  the  futures  being  capable  of  yielding,  the 
bones  might  be  allowed  to  feparate ;  which  has  given. great  relief  to  pa- 
tients from  the  violent  fymptoms  which  they  had  before  this  feparation 
happened  [b\    And  it  feems  reafonable  to  believe,  that  the  opening  of 
the  futures  was  of  great  benefit  to  feveral  others  who  were  rather  judged 
to  have  been  hurt  by  it  {c) :  for  we  muft  think,  that  the  confequences  of 
fuch  a  force  acting  upon  the  brain  as  was  capable  of  thrufhing  the  bones 
afunder,  muft  have  been  fatal,  unlefs  it  had  been  thus  yielded  to. 

Having  gone  through  the  general  flructure  of  the  cranium,  I  now  pro- 
ceed 

(a)  Colamb.  de  R.e  Anat.  lib.  1.  cap.  5. — Verduc.  Nouvelle  Ofteologie,  chap.  14. — Dio- 
nis,  Anat.  3.  demonftr.  des  03. 

(b)  Ephemerid.  Germanic,  dec.  r.  ann.  4.  et  5.  obferv.  33. 

(c)  Ephemerid.  Germ.  dec.  2.  ann.  9.  obf.  230.  Ibid.  cent.  ro.  obf.  31. — Vander  Lin- 
den. Medicin.  Phyf.  cap.  8.  art.  4.  §  16. — Hildan.  Obferv.  cent.  1.  obf.  1.  cent.  2.  obf.  7.- 
— Bauhin.  Thent.  Anat.  lib.  3.  cap.  6. — Pechlin,  Obferv.  lib.  2.  obf.  39, 
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ceed  to  examine  each  bone  of  which  that  brain-cafe  confifls,  in  the  order 
in  which  I  firfl  named  them. 

The  os  frontis  (a)  has  its  name  from  its  being  the  only  bone  of 
that  part  of  the  face  which  we  call  the  forehead,  though  it  reaches  a 
good  deal  farther.  It  has  fome  refemblance  in  ftiape  to  the  fliell  of  the 
concha  bivalvls,  commonly  called  the  cockle :  for  the  greateft  part  of  it  is 
convex  externally,  and  concave  internally,  with  a  ferrated  circular  edge ; 
while  the  fmaller  part  has  procefTes  and  depreflions,  which  make  it  of  an 
irregular  figure. 

The  external  furface  of  the  os  frontis  is  fmooth  at  its  upper  convex 
part ;  but  feveral  procefTes  and  cavities  are  obfervable  below  :  for,  at  each 
angle  of  each  orbit,  the  bone  juts  out,  to  form  four  procefTes,  two  inter- 
nal, and  as  many  external ;  which,  from  this  fituation,  may  well  enough 
,be  named  angular.  Between  the  internal  and  external  angular  procefTes 
on  each  fide,  an  arched  ridge  is  extended,  on  which  the  eye-brows  are 

placed.  Very  little  above  the  internal  end  of  each  of  thefe  fuperciliary 

ridges,  a  protuberance  may  be  remarked,  in  mofl  fkulls,  where  there  are 
large  cavities,  called  finufes,  within  the  bone  ;  of  which  hereafter. — Be- 
twixt the  internal  angular  procefTes,  a  fmall  procefs  rifes,  which  forms 

fome  fhare  of  the  nofe,  and  thence  is  named  nafal.  Some  obferve  a 

protuberant  part  on  the  edge  of  the  bone  behind  each  external  angular 
procefs,  which  they  call  temporal  procefTes ;  but  thefe  are  inconfiderable. 

 From  the  under  part  of  the  fuperciliary  ridges,  the  frontal  bone  runs 

a  great  way  backwards  ;  which  parts  may  juftly  enough  be  called  orbitar 
procefTes.  Thefe,  contrary  to  the  reft  of  this  bone,  are  concave  exter- 
nally, for  receiving  the  globes  of  the  eyes,  with  their  mufcles,  fat,  &c. 

In  each  of  the  orbitar  procefTes,  behind  the  middle  of  the  fuperciliary 
ridges,  a  confiderable  finuofity  is  obferved,  where  the  glandula  innominata 
Galeni,  or  lachrymalis,  is  lodged. — Behind  each  internal  angular  procefs, 
a  fmall  pit  may  be  remarked,  where  the  cartilaginous  pulley  of  the  muf- 

culus  obliquus  major  of  the  eye  is  fixed.  Betwixt  the  two  orbitar  procef- 

fes,  there  is  a  large  difcontinuation  of  the  bone,  into  which  the  cribri- 
form part  of  the  os  ethmoides  is  incafed. — The  frontal  bone  frequently  has 
little  caverns  formed  in  it  here  where  it  is  joined  to  the  ethmoid  bone. — 

Behind 

(a)  Me™™,  fyty (in,  coronale,  inverecundum,  puppis,  fenfus  communis,  fincipitis. 
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Behind  each  external  angular  procefs,  the  furface  of  the  frontal  bone  i& 
confiderably  deprefled  where  part  of  the  temporal  rnufcle  is  placed. 

The  foramina,  or  holes,  obfervable  on  the  external  furface  of  the  fron- 
tal bone,  are  three  in  each  fide. — One  in  each  fuperciliary  ridge,  a  little 
removed  from  its  middle  towards  the  nofe ;  through  which  a  twig  of  the 
ophthalmic  branch  of  the  fifth  pair  of  nerves  paffes  out  of  the  orbit,  with 
a  fmall  artery  from  the  internal  carotid,  to  be  distributed  to  the  tegu- 
ments and  mufcles  of  the  forehead. — Thefe  veffels,  in  fome  fkulls,  make 
furrows  in  the  os  frontis,  efpecially  in  the  bones  of  children,  as  has  alfo 
been  obferved  of  another  considerable  veffel  of  this  bone  near  its  mid- 
dle (a) ;  and  therefore  we  ought  to  beware  of  tranfverfe  incifions  on  ei- 
ther fide  of  the  os  frontis,  which  might  either  open  thefe  veffels  or  hurt 
the  nerves,  while  they  are  yet  in  part  within  the  bone  :  for,  when  veffels 
are  thus  wounded,  it  is  difficult  to  flop  the  haemorrhagy;  becaufe  the  ad- 
hefion  of  a  part  of  the  artery  to  the  bone  hinders  its  contraction,  and 
confequently  flyptics  can  have  little  effect ;  the  fides  of  the  furrow  keep 
off  compreffing  fub fiances  from  the  artery;  and  we  would  wifh  to  fhun 
cauteries  or  efcharotics,  becaufe  they  make  the  bone  carious  ;  and  nerves$ 
when  thus  hurt,  fometimes  produce  violent  fymptoms. — But,  to  return 
to  the  fuperciliary  foramina,  we  mu  ft  remark,  that  often,  inflead  of  a  hole, 
a  notch  only  is  to  be  feen :  nay,  in  fome  fkulls,  fcarce  a:  veltige  even  of 
this  is  left ;  in  others,  both  hole  and  notch  are  obfervable,  when  the 
nerve  and  artery  run  feparately.  Frequently  a  hole  is  found  on  one  fide, 
and  a  notch  on  the  other ;  at  other  times  we  fee  two  holes  \  or  there  is  a 
common  hole  without,  and  two  diflin6l  entries  internally.  The  reafon 
of  this  variety  of  a  hole,  notch,  depreffion,  or  fmoothnefs,  in- the  fuper- 
ciliary ridge,  is  the  different  length  and  tenfion  of  the  nerves  and  veffels  ; 
the  fhorter  they  are,  the  more  they  are  funk  into  the  bone  as  it  grows. — - 
Near  the  middle  of  the  infide  of  each  orbit,  hard  by  or  in  the  tranfverfe 
future,  there  is  a.  fmall  hole  for  the  pafTage  of  the  nafal  twig  of  the  fir  ft 
branch  of  the  fifth  pair  of  nerves,  and  of  a  branch  of  the  ophthalmic 
artery.  This  hole  is  faid  to  be  fometimes  entirely  formed  in  the  os  fron- 
tis  ;  in  mofl  fkulls,  the  fides  of  it  are  compofed  of  this  laft  bone,  and  of 
the  os  planum.  It  is  commonly  known  by  the  name  of  orbitarium  inter- 
num^., 

(a)  Muf.  Anat.  theca  D.  repofit.  4,  as 3*. 
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num;  though  arteritis  fhould  be  added,  becaufe  of  the  next,  which  is 

commonly  omitted.  This,  which  may  be  called  orbltarum  internum 

pojterius,  is  fuch  another  as  the  former ;  only  fmaller,  and  about  an  inch 
deeper  in  the  orbit :  Through  it  a  fmall  branch  of  the  ocular  artery  paf- 
fes  to  the  nofe. — Befides  thefe  fix,  there  are  a  great  number  of  fmall  holes 
obfervable  on  the  outer  furface  of  this  bone,  particularly  in  the  two  pro- 
tuberances above  the  eye-brows.  Moft  of  thefe  penetrate  no  further  than 
the  fnuifes,  or  than  the  diploe  if  the  finufes  are  wanting ;  though  fome- 
times  I  have  feen  this  bone  fo  perforated  by  a  vaft  number  of  thefe  fmall 
holes,  that,  placed  between  the  eye  and  a  clear  light,  it  appeared  like  a 

neve.  In  the  orbit  of  the  generality  of  Jkeletons,  we  may  obferve  one, 

two,  or  more  holes,  which  allow  a  paffage  to  a  hog's  briftle  through  the 
fkull.  The  place,  fize,  and  number  of  thefe,  are  however  uncertain : 
They  generally  ferve  for  the  tranfmifiion  of  fmall  arteries  or  nerves. 

The  internal  furface  of  the  os  frontis  is  concave,  except  at  the  orbitar 
proceffes,  which  are  convex,  to  fupport  the  anterior  lobes  of  the  brain. 
This  furface  is  not  fo  fmooth  as  the  external ;  for  the  larger  branches  of 
the  arteries  of  the  dura  mater  make  fome  furrows  in  its  fides  and  back 
parts.  The  finuofities  from  the  luxuriant  rifings  of  the  brain,  mentioned 
when  defcribing  the  general  ftructure  of  the  cranium,  are  often  very  ob- 
fervable on  its  upper  part;  and  its  lower  and  fore  parts  are  marked  with 
the  contortions  of  the  anterior  lobes  of  the  brain.  Through  the  mid- 
dle of  this  internal  furface,  where  always  in  children,  and  fometimes  in 
old  people,  the  bone  is  divided,  either  a  ridge  ftands  out,  to  which  the 
upper  edge  of  the  falx  is  fattened  ;  or  a  furrow  runs,  in  which  the  upper 
fide  of  the  fuperior  longitudinal  finus  is  lodged :  on  both  thefe  accounts, 
chirurgical  authors  jufhly  difcharge  the  application  of  the  trepan  here. — 
The  reafon  of  this  difference  in  fkulls  is  alleged  by  fome  authors  to  be 
this,  That,  in  thin  fkulls,  the  ridge  flrengthens  the  bones,  and  in  thick 
ones  there  is  no  occafion  for  it.  To  this  way  of  accounting  for  this  phe- 
nomenon, it  may  juftly  be  objected,  that  generally  very  thick  fkulls  have 
a  large  fpine  here,  and  frequently  thin  ones  have  only  a  furrow.  Perhaps 
this  variety  may  be  owing  to  the  different  times  of  complete  offification  of 
thofe  parts  in  different  fubjecls :  for  if  the  two  fides  of  this  bone  meet  before 
they  arrive  at  their  utmoft  extent  of  growth,  they  unite  very  firmly ;  and 

-  all 
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all  their  fibres  endeavour  to  ftretch  themfelves  out  where  the  lealt  refifl- 
ance  is,  that  is,  between  the  hemifpheres  of  the  brain*  To  fupport  this 
reafoning,  we  may  remark,  that  thofe  adults  whofe  frontal  bone  is  divi- 
ded by  the  fagittal  future  never  have  a  ridge  in  this  place. 

Immediately  at  the  root  of  this  ridge  or  furrow,  there  is  a  fmall  hole, 
which  fometimes  pierces  through  the  firft  table,  and,  in  other  fkulls, 
opens  into  the  fuperior  finus  of  the  ethmoid  bone  within  the  nofe.  In  it  a 
little  procefs  of  the  falx  is  lodged,  and  a  fmall  artery,  and  fometimes  a 
vein,  runs  [a] ;  and  the  fuperior  longitudinal  finus  begins  here. — This 
hole,  however,  is  often  not  entirely  proper  to  the  os  frontis ;  for,  in  feve- 
ral  fkulls,  the  lower  part  of  it  is  formed  in  the  upper  part  of  the  bafe  of 
the  crijla  galli,  which  is  a  procefs  of  the  ethmoid  bone  [b). 

The  os  frontis  is  compofed  of  two  tables  and  an  intermediate  diplb'e,  as 
the  other  bones  of  the  cranium  are,  and  in  a  middle  degree  of  thicknefs 
between  the  os  occipitis  and  the  parietal  bones  ;  is  pretty  equally  denfe  all 
through,  except  at  the  orbitar  proceffes,  where,  by  the  a&ion  of  the  eye 
on  one  fide,  and  prefTure  of  the  lobes  of  the  brain  on  the  other,  it  is 
made  extremely  thin  and  diaphanous,  and  the  meditullium  is  entirely  ob- 
literated. Since  in  this  place  there  is  fo  weak  a  defence  for  the  brain,  the 
reafon  appears  why  fencers  efteem  a  pufh  in  the  eye  mortal  (c). 

The  diplb'e  is  alfo  exhaufled  in  that  part  above  the  eye-brows,  where 
the  two  tables  of  the  bone  feparate,  by  the  external  being  protruded  out- 
wards, to  form  two  large  cavities,  called  finus  front  ales. — Thefe  are  divi- 
ded by  a  middle  perpendicular  bony  partition.  Their  capacities  in  the 

fame  fabjecl:  are  feldom  equal ;  in  fome  the  right,  in  others  the  left,  is 
largeft. — And  in  different  bones  their  fize  is  as  inconftant ;  nay,  I  have 
examined  fome  where  they  were  entirely  wanting ;  which  oftener  hap- 
pens in  fuch  as  have  a  flat  fore-head,  and  whofe  fagittal  future  is  conti- 
nued down  to  the  nofe,  than  in  others  (d). — In  fome  fkulls,  befides  the 
large  perpendicular  feptum,  there  are  feveral  bony  pillars,  or  fhort  parti- 

L  tionsj 

(a)  Morgagn.  Adverfar.  6.  animad,  31. 

(b)  Ingraft".  Comment,  in  Galen,  de  Offib.  cap.  I.  comment.  8. 

(c)  Ruyfch,  Obferv.  Anat.-chir.  obferv.  54. — Diemerbroeck,  Anar.  lib.  3.  cap.  10,— 
Bonet.  Scpulch.  An;  t.  lib.  4.  §  3.  obferv.  17. 

(d)  Fallop.  Expofit.  de  Offib,  cap.  13, 
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tions,  found  in  each  finus  •  in  others  thefe  are  wanting.  For  the  moft 

part  the  fep  turn  is  entire;  at  other  times  it  is  difcontinued,  and  the  two 
finufes  communicate.  When  the  finufes  are  feen  in  fuch  fkulls  as  have 
the  frontal  bone  divided  by  the  fagittal  future,  the  partition  dividing 
thefe  cavities  is  evidently  compofed  of  two  plates,  which  eafily  feparate. 
"Each,  finus  commonly  opens  by  a  roundiih  fmall  hole,  at  the  inner  and 
lower  part  of  the  internal  angular  proceffes,  into  a  fmus  formed  in  the 
nofe,  at  the  upper  and  back  part  of  the  os  unguis ;  near  to  which  there 
are  alfo  fome  other  fmall  finufes  of  this  bone  (#),  the  greater  part  of  which 
open  feparately  nearer  the  fcptum  narium,  and  often  they  terminate  in  the 
fame  common  canal  with  the  large  ones. 

In  a  natural  and  found  ftate,  thefe  cavities  are  of  confiderable  advan- 
tage :  for  the  organ  of  fmelling  being  thus  enlarged,  the  effluvia  of  odo- 
rous bodies  more  difficultly  efcape  it ;  and  their  impreffions  being  more 
numerous,  are  therefore  ftronger,  and  affect  the  organ  more.  That  odo- 
rous particles  may  be  applied  to  the  membrane  of  the  finufes^  is  evident 
from  the  pain  felt  in  this  part  of  the  fore-head,  when  the  effluvia  of  vola- 
tile fpirits,  or  of  flrong  aromatics,  are  drawn  up  into  the  nofe  by  a  quick 

infpiration.  Thefe,  and  the  other  cavities  which  open  into  the  nofe, 

increafe  the  found  of  our  voice,  and  render  it  more  melodious,  by  fer- 
ving  as  fo  many  vaults  to  refound  the  notes.  Hence  people  labouring 
under  a  coryza,  or  ftoppage  of  the  nofe  from  any  other  caufe,  when  they 
are  by  the  vulgar,  though  falfely,  faid  to  fpeak  through  their  nofe,  have 
fiich  a  difagreeable  harm  voice.  The  liquor  feparated  in  the  mem- 
brane of  thefe  finufes ,  drills  down  upon  the  membrane  of  the  nofe  to  keep 
it  moid. 

From  the  defcription  of  thefe  finufes^  it  is  evident  how  ufelefs,  nay,, 
how  pernicious  it  muft  be,  to  apply  a  trepan  on  this  part  of  the  fkull ; 
for  this  inftrument,  inftead  of  piercing  into  the  cavity  of  the  cranium  r 
would  reach  no  further  than  the finufes ;  or,  if  the  inner  table  was  perfo- 
rated, any  extravafated  blood  that  happened  to  be  within  the  fkull,  would 
not  be  difcharged  outwardly,  but  would  fall  into  the  finufes \  there  to  ftag- 
nate,  corrupt,  and  ftimulate  the  fenfible  membranes ;  from  which  alfo 
there  would  be  fuch  a  conftant  flow  of  glairy  mucus,  as  would  retard,  if 

not 

(a)  Cowperin  Drake's  Anthropolog.book  3.  chap,  ic°. 


OF   THE    SKELETON.  83 

not  hinder  a  cure,  and  would  make  the  fore  degenerate  into  an  incurable 
fiftula.  Befides,  as  it  would  be  almoft  impomble  in  this  cafe  to  prevent 
the  air  paffing  through  the  nofe  from  having  conftant  accefs  to  the  dura 
mater  or  brain,  fuch  a  corruption  would  be  brought  on  thefe  parts  as 
would  be  attended  with  great  danger.  Further,  in  refpiration,  the  air 
rufhing  violently  into  thefe  cavities  of  the  os  frontis,  and  paffing  through 
the  external  orifice  whenever  it  was  not  well  covered  and  defended, 
would  not  only  prevent  the  doling  up  of  the  external  orifice,  but  might 

otherwife  bring  on  bad  confequences  (a).  The  membrane  lining  thefe 

finufes  is  fo  fenfible,  that  inflammations  of  it  muft  create  violent  tor- 
ture (b)  ;  and  worms,  or  other  infects  crawling  there,  muft  give  great 
uneafinefs  (c). 

The  upper  circular  part  of  the  os  frontis  is  joined  to  the  ojfa  pari  eta  Ha, 
from  one  temple  to  the  other,  by  the  coronal  future.  From  the  termi- 
nation of  the  coronal  future  to  the  external  angular  proceffes,  this  bone 
is  connected  to  the  fphenoid  by  the  Jphenoidal  future.  At  the  external  can- 
thi  of  the  eyes,  its  angular  proceffes  are  joined  by  the  tranfverfe  future  to 
the  ojfa  malarum,  to  which  it  adheres  one  third  down  the  outfide  of  the 
orbits ;  whence  to  the  bottom  of  thefe  cavities,  and  a  little  up  on  their 
internal  fides,  thefe  orbitar  proceffes  are  connected  to  the  Jphenoidal  bone 
by  that  fame  future.  In  fome  few  fkulls,  however,  a  difcontinuation  of 
thefe  two  bones  appears  at  the  upper  part  of  the  long  flit,  near  the  bottom 
of  the  orbit.  On  the  infide  of  each  orbit,  the  orbitar  procefs  is  indented 
between  the  cribriform  part  of  the  ethmoid  bone,  and  the  os  planum  and 
unguis.  The  tranfverfe  future  afterwards  joins  the  frontal  bone  to  the 
fuperior  nafal  proceffes  of  the  ojfa  maxillaria  fuperiora,  and  to  the  nafal 
bones.  And,  lajlly,  its  nafal  procefs  is  connected  to  the  nafal  lamella  of 
the  ethmoid  bone. 

The  frontal  bone  ferves  to  defend  and  fupport  the  anterior  lobes  of  the 
brain.    It  forms  a  confiderable  part  of  the  cavities  that  contain  the  globes 

L  2  of 

(a)  Paawde  Ofiibus,  pars  i.  cap.  7. — Palfyne  Anatom.  chir.  traite  4.  chap.  15.  Nou- 
velle  Ofteologie,  partie  2.  chap.  3. 

(£)  Fernel.Patholog.  lib.  5.  cap.  7.— Saltzman  Decur.  obferv.  10. 

(c)  Fernel  Patholog.  lib.  5.  cap.  7. — Bartholin.  Epiftol.  Medic,  cent.  2.  epift.  74.— Hift. 
.de  1'Acad.  des  Sciences,  1708  et  1733. 
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of  the  eyes,  helps  to  make  up  the  feptum  narium,  organ  of  fmelling,  &c. 
From  the  defcription  of  the  feveral  parts,  the  other  ufes  of  this  bone  are 
evident. 

In  a  ripe  child,  the  frontal  bone  is  divided  through  the  middle ;  the 
fuperciliary  holes  are  not  formed ;  often  a  fmall  round  piece  of  each  or- 
bitar  procefs,  behind  the  fuperciliary  ridge,  is  not  omfied,  and  there  is 
no  finus  to  be  feen  within  its  fubftance. 

Each  of  the  two  ossa  parietalia  {a))  or  bones  ferving  as  walls  to 
the  encepbalon,  is  an  irregular  fquare ;  its  upper  and  fore  fides  being- 
longer  than  the  one  behind  or  below.  The  inferior  fide  is  a  concave 
arch ;  the  middle  part  receiving  the  upper  round  part  of  the  temporal 
bone.  The  angle  formed  by  this  upper  fide  and  the  fore  one,  is  fo  ex- 
tended, as  to  have  the  appearance  of  a  procefs. 

The  external  furface  of  each  os  parietale  is  convex.  Upon  it,  fome- 
what  below  the  middle  heighth  of  the  bone,  there  is  a  tranfverfe  arch- 
ed ridge,  of  a  whiter  colour  generally  than  any  other  part  of  the  bone  ; 
from  which,  in  bones  that  have  ftrong  prints  of  mufcles,  we  fee  a  great 
many  converging  furrows,  like  fo  many  radii  drawn  from  a  circumfe- 
rence towards  a  centre.  From  this  ridge  of  each  bone  the  temporal 
mufcle  rifes ;  and,  by  the  preffure  of  its  fibres,  occafions  the  furrows 
juft  now  mentioned.  Below  thefe,  we  obferve,  near  the  femicircular 
edges,  a  great  many  rifings  and  deprefTions,  which  are  joined  to  like  ine- 
qualities on  the  infide  of  the  temporal  bone,  to  form  the  fquamous  fu- 
ture. The  temporal  bone  may  therefore  ferve  here  as  a  buttrefs,  to  pre- 
vent the  lower  fide  of  the  parietal  from  ftarting  outwards  when  its  upper 
part  is  prefTed  or  ftruck  (£). 

Near  the  upper  fides  of  thefe  bones,  towards  the  hind  part,  is  a  fmall 
hole  in  each,  through  which  a  vein  palTes  from  the  teguments  of  the 
head  to  the  longitudinal  Jinus.  Sometimes  I  have  feen  a  branch  of  the 
temporal  artery  pafs  through  this  hole,  to  be  diftributed  to  the  upper 
part  of  the  falxy  and  to  the  dura  mater  at  its  fides,  where  it  had  frequent 
anaftamofes  with  the  branches  of  the  arteries  derived  from  the  external 

carotids?. 

(a)  Kopvpno  paria,  fyncipitis,  verticis,  arcualia,  nervalia,  cogitationis,.  rationis,  bregma- 
tis,  madefadtionis. 

(b)  Hunauld  in  Mem.  de  l'Acad.  des  Sciences,  1730. 
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carotids,  which,  commonly  have  the  name  of  the  arteries  of  the  dura  meter,. 
and  with  the  branches  of  the  internal  carotids  which  ferve  the  falx.  In 
feveral  fkulls,  one  of  the  offa  parietalia  has  not  this  hole :  in  others,  there 
are  two  in  one  bone  ;  and  in  fome,  not  one  in  either.  Moft  frequently  this 
hole  is  through  both  tables  ;  at  other  times,  the  external  table  only  is  per~ 
forated.  The  knowledge  of  the  courfe  of  thefe  velTels  may  be  of  ufe  to 
furgeons,  when  they  make  any  incifion  near  this  part  of  the  head,  left,  if 
the  velTels  are  raflily  cut  near  the  hole,  they  fhrink  within  the  fubftance 
of  the  bone,  and  fo  caufe  an  obflinate  haemorrhagy,  which  neither  liga- 
tures  nor  medicines  can  flop. 

On  the  inner  concave  furface  of  the  parietal  bones,  we  fee  a  great  ma- 
ny deep  furrows,  difpofed  fomewhat  like  the  branches  of  trees.  The  fur- 
rows are  largeft  and  deeper!  at  the  lower  edge  of  each  os  parietale,  efpe- 
cially  near  its  interior  angle,  where  fometimes  a  full  canal  is  formed. 
They  afterwards  divide  into  fmall  furrows  in  their  progrefs  upwards. — •■ 
In  fome  fkulls,  a  large  furrow  begins  at  the  hole  near  the  upper  edge,  and 
divides  into  branches,  which  join  with  thofe  which  come  upwards,  mew- 
ing the  communications  of  the  upper  and  lower  velTels  of  the  dura  mater. 
In  thefe  furrows  we  frequently  fee  pafTages  into  the  diploe ;  and  fome- 
times I  have  obferved  canals  going  off,  which  allowed  a  fmall  probe  to* 
pafs  fome  inches  into  the  bony  fubftance..  Some  (a)  tell  us-,  that  they 
have  obferved  thefe  canals  piercing  the  bone  towards  the  occiput*  On  the 
infide  of  the  upper  edge  of  the  ojfa  par -lei 'alia ,  there  is  a  large  finuofity,  fre- 
quently larger  in  the  bone  of  one  fide  than  of  the  other,  where  the  upper 
part  of  the  falx  is  faftened,  and  the  fuperior  longitudinal  fnus  is  lodged. 
Generally  part  of  the  lateral  fnufes  makes  a  depreffion  near  the  angle 
formed  by  the  lower  and  pofterior  fides  of  thefe  bones  ;  and  the  pits  made 
by  the  prominent  parts  of  the  brain  are  to  be  feen  in  no  part  of  the  fkull 
more  frequent,  or  more  confiderable,  than  in  the  internal  furface  of  the 
parietal  bones. 

The  ojfa  parietalia  are  amongft  the  thinneft  bones  of  the  cranium ;  but 
enjoy  the  general  ftrudture  of  two  tables  and  diploe  the  completer!:,  and 
are  the  moft  equal  and  fmooth. 

Thefe  bones  are  joined  at  their  fore -fide  to  the  os  frontis  by  the  coronal 

future;: 

{a)  Cowp.er's  Anatomy  explic.  of  tab,  90.  fig.  2. 
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future  ;  at  their  long  inferior  angles,  to  the  Jphenoid  bone,  by  part  of  the 
future  of  this  name ;  at  their  lower  edge,  to  the  ojfa  temporum,  by  the 
fquamous  future,  and  its  pofterior  additamentum ;  behind,  to  the  os  occi- 
pitis,  or  ojfa  triquetra,  by  the  lambdoid  future  j  and  above,  to  one  another, 
by  the  fagittal  future. 

They  have  no  particular  ufes  befides  thofe  mentioned  in  the  defcrip- 
tion  of  their  feveral  parts,  except  what  are  included  in  the  account  of  the 
general  ftructure  of  the  cranium. 

In  a  child  born  at  the  full  time,  none  of  the  fides  of  this  bone  are  com- 
pleted ;  and  there  never  is  a  hole  in  the  omfied  part  of  it  near  to  the  fa- 
gittal future. 

The  large  unoflified  ligamentous  part  of  the  cranium  obfervable  be- 
tween the  parietal  bones  and  the  middle  of  the  divided  os  frontis  of  new- 
born children,  called  by  the  vulgar  the  open  of  the  bead,  was  imagined 
by  the  ancients  to  ferve  for  the  evacuation  of  the  fuperfluous  moifture  of 
the  brain ;  and  therefore  they  named  it  bregma  (<a),  or  the  fountain  ; 
fometimes  adding  the  epithet  pulfatilis,  or  beating,  on  account  of  the  pul- 
fation  of  the  brain  felt  through  this  flexible  ligamento-cartilaginous  fub- 
ftance.    Hence  very  frequently  the  parietal  bones  are  called  ojfa  bregmatis. 

The  upper  middle  part  of  the  head  of  a  child,  in  a  natural  birth, 
being  what  prefents  itfelf  fir  ft  at  the  os  uteri  (£),  an  accoucheur  may 
reach  the  bregma  with  his  finger,  when  the  os  uteri  is  a  little  opened.  If 
the  bregma  is  ftretched,  and  the  pulfation  of  the  brain  is  felt  through  it, 
the  child  is  certainly  alive :  but  if  it  is  fhrivelled  and  flaccid,  without 
any  obfervable  pulfation  in  it,  there  is  fome  reafon  to  fufpecl:  the  child 
to  be  very  weak  or  dead.  Thofe  who  practife  midwifery  fhould  there- 
fore examine  the  ftate  of  the  bregma  accurately. 

All  the  bregma  is  generally  oflified  before  feven  years  of  age.  Several 
authors  (c)  fay  they  have  obferved  it  unoflified  in  adults  ;  and  phyficians, 
who  order  the  application  of  medicines  at  the  meeting  of  the  coronal  and 
fagittal  futures,'  feem  yet  to  think,  that  a  derivation  of  noxious  humours 

from 

(a)  Palpitans  vertex,  foliolum,  folium,  triangularis  lacuna. 

(b)  Burton's  Midwifery,  §51. — Smellie's  Midwifery,  book  1.  cnap.  1.  §5. 

(c)  Bartholin.  Anat.  Reform,  lib.  4.  cap.  6.— Diernerbroek,  Anat.  lib.  9.  cap.  6. — Kcrkring. 
Ofteogen.  cap.  2. 
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from  the  eticephalon,  is  more  eafily  procured  at  this  part  than  any  other  of 
the  fkull ;  and  that  medicines  have  a  greater  effect  here  than  elfewhere, 
in  the  internal  diforders  of  the  head. 

Ossa  temporum  (#),  fo  named,  fay  authors,  from  the  hair's  firfl  be- 
coming gray  on  the  temples,  and  thus  difcovering  peoples  ages,  are  each 
of  them  equal  and  fmooth  above,  with  a  very  thin  femicircular  edge  ;. 
which,  from  the  manner  of  its  connection  with  the  neighbouring  bones, 
is  diftinguifhed  by  the  name  of  os  fquamofum.  Behind  this,  the  upper 
part  of  the  temporal  bone  is  thicker,  and  more  unequal  ;  and  is  fome- 
times  defcribed  as  a  diftinct  part,  under  the  name  of  pars  mamillaris  (b)0. 
Towards  the  bafe  of  the  fkull,  the  temporal  bone  appears  very  irregular 
and  unequal :  and  this  part,  inftead  of  being  broad,  and  placed  perpen- 
dicularly, as  the  others  are,  is  contracted  into  an  oblong  very  hard  fub- 
fiance,  extended  horizontally  forwards  and  inwards  ;  which  in  its  pro- 
grefs  becomes  fmaller,  and  is  commonly  called  os petrofum*. 

Three  external  procefTes  of  each  temporal  bone  are  generally  defcribedo 
— The  firft,  placed  at  the  lower  and  hind  part  of  the  bone,  is,  from  its 
refemblance  to  a  nipple,  called  majloides,  or  mamillaris.  It  is  not  folid; 
but  within  is  compofed  of  cancelli,  or  fmall  cells,  which  have  a  commu- 
nication with  the  large  cavity  of  the  ear,  the  drum ;  and  therefore  founds, 
being  multiplied  in  this  vaulted  labyrinth,  are  increafed  before  they  are 
applied  to  the  immediate  organ  of  hearing.  Into  the  maftoid  procefs  the 
Jiernomajloideus  mufcle  is  inferted  ;  and  to  its  back -part,  where  the  furface 

is  rough,  the  trachelomqftoideusy  and  part  of  the  Jplenius^  are  fixed.  a 

About  an  inch  farther  forward,  the  fecond  procefs  begins  to  rife  out 
from,  the  bone ;  and  having  its  origin  continued  obliquely  downwards 
and  forwards  for  fome  way,  it  becomes  fmaller,  and  is  flretched  for- 
wards to  join  with  the  os  mala  ;  they  together  forming  the  bony  ju- 
gum,  under  which  the  temporal  mufcle  paiTes.  Hence  this  procefs  has 
been  named  zygomatic  (r).  Its  upper  edge  has  the  ftrong  aponeurofis  of 
the  temporal  mufcle  fixed  into  it ;  and  its  lower  part  gives  rife  to  a  fhare 

of 

(a)  KoPT«fuv,  xofo-wv,  xoppai,  texitoiiSv,  iroMuSv,  yi$rouU,  temporalis,  lapidofa,  mendbfa,  dura,  ar»- 
cularra,  tympanum,  armalia,  faxea,  parietalia. 
{b)  Albin..  de  Offib,  §  26. 

(c)  Kay*.po;}  paris,.  anfic  olfium  temporum,  offa  arcualia,  paria,  jugalia,  conjugalia. 
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of  the  majfeter.  The  fore-part  of  the  bafe  of  this  procefs  is  an  oblong 

tubercle,  which,  in  a  recent  fubjecT:,  is  covered  with  a  fmooth  polifhed 
cartilage,  continued  from  that  which  lines  the  cavity  immediately  behind 

this  tubercle.  From  the  under  craggy  part  of  the  os  temporum,  the  third 

procefs  {lands  out  obliquely  forwards.  The  fhape  of  it  is  generally  faid 
to  refemble  the  ancient  Jiylos  fcriptorius ;  and  therefore  it  is  called  the  Jly- 
loid  procefs  (a).  Some  authors  (3)  however  contend,  that  it  ought  to  be 
named  Jleloid,  from  its  being  more  like  to  a  pillar.  Several  mufcles  have 
their  origin  from  this  procefs,  and  borrow  one-half  of  their  name  from 
it;  as  Jlylo-gloJJus,  Jlylo-hyoideus,  fiylo-pharyngeus :  to  it  a  ligament  of  the 
os  hyoides  is  fometimes  fixed ;  and  another  is  extended  from  it  to  the  in- 
fide  of  the  angle  of  the  lower  jaw.  This  procefs  is  often,  even  in  adults, 
not  entirely  oflified,  but  is  ligamentous  at  its  root,  and  fometimes  is  com- 
pofed  of  two  or  three  diftincT:  pieces. — Round  the  root  of  it,  efpecially  at 
the  fore- part,  there  is  a  remarkable  riling  of  the  os  petrofum,  which  fome 
have  efteemed  a  procefs  ;  and,  from  the  appearance  it  makes  with  the  Jly- 

liform,  have  named  it  vaginalis.  Others  again  have,  under  the  name  of 

auditory  procefs,  reckoned  among  the  external  procelTes  that  femicircular 
ridge  which,  running  between  the  root  of  the  majloid  and  "zygomatic  pro- 
celTes, forms  the  under  part  of  the  external  meatus  auditorius. 

The  finuofities  or  depreffions  on  the  external  furface  of  each  os  temporum 

are  thefe :  A  long  fojfa  at  the  inner  and  back  part  of  the  root  of  the 

mammary  procefs,  where  the  pofterior  head  of  the  digrajiic  mufcle  has 

its  origin.  Immediately  before  the  root  of  the  zygomatic  procefs,  a 

considerable  hollow  is  left  for  lodging  the  crotaphite  mufcle.  Between 

the  zygomatic,  auditory,  and  vaginal  procelTes,  a  large  cavity  is  formed ; 
through  the  middle  of  which,  from  top  to  bottom,  a  fiffure  is  obfervable, 
into  which  part  of  the  ligament  that  fecures  the  articulation  of  the  lower 
jaw  with  this  bone  is  fixed.  The  fore- part  of  the  cavity  being  lined  with 
the  fame  cartilage  which  covers  the  tubercle  before  it,  receives  the  condyle 
of  the  jaw  ;  and  in  the  back-part,  a  fmall  fliare  of  the  parotid  gland  and 
a  cellular  fatty  fubftance  are  lodged. — At  the  infide  of  the  root  of  the 
Jlyloid  apophyfe,  there  is  a  thimble-like  cavity,  where  the  beginning  of  the 

internal 

(rt)  rpufoufvi,  ZiKonufo,  irhwrgriv,  os  calaminum,  fagittale,  clavale,  acuale,  calcar  capitis, 
(b)  Galen,  de  Ufu  Part.  lib.  2.  cap.  4. — Fallop.  Obferv.  Anatom. 
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internal  jugular  vein,  or  end  of  the  lateral  fnus,  is  lodged. — And  as  the 
fmufes  of  the  two  fides  are  frequently  of  unequal  fize,  fo  one  of  thefe 
cavities  is  as  often  larger  than  the  other  («).  Round  the  external  mea- 
tus auditorius,  feveral  finuofities  are  formed  for  receiving  the  cartilages 
and  ligaments  of  the  ear,  and  for  their  firm  adhefion. 

The  holes  that  commonly  appear  on  the  outfide  of  each  of  thefe  bones, 

and  are  proper  to  each  of  them,  are  five.  The  fir/ly  fituated  between 

the  zygomatic  and  majloid  procefTes,  is  the  orifice  of  a  large  funnel-like  canal, 
which  leads  to  the  organ  of  hearing  ;  therefore  is  called  meatus  auditorius 
externus  {b).~ The  fecond  gives  pafTage  to  the  portio  dura  of  the  feventh 
pair  of  nerves  ;  and,  from  its  fituation  between  the  majloid  and  Jlyloid 
procefTes,  is  called  foramen  Jlylo^majloideum  [c). — Some  way  before,  and 
to  the  infide  of  the  Jlyloid  procefs,  is  the  third  hole  ;  the  canal  from  which 
runs  firft  upwards,  then  forwards,  and  receives  into  it  the  internal  carotid 
artery,  and  the  beginning  of  the  intercoftal  nerve.  Where  this  canal  is 
about  to  make  the  turn  forwards,  one,  or  fometimes  two  very  fmall  holes 
go  off  towards  the  cavity  of  the  ear,  called  tympanum :  Through  thefe 
Valfalva  [d)  affirms  the  proper  artery  or  arteries  of  that  cavity  are  fent. 
— On  the  anterior  edge  of  this  bone,  near  the  former,  a  fourth  hole  is  ob- 
fervable,  being  the  orifice  of  a  canal  which  runs  outwards  and  backwards, 
in  a  horizontal  direction,  till  it  terminates  in  the  tympanum.  This,  in  the 
recent  fubjecl,  is  continued  forward  and  inward,  from  the  parts  which  I 
mentioned  juft  now  as  its  orifice  in  the  fkeleton,  to  the  fide  of  the  no- 
ftrils ;  being  partly  cartilaginous,  and  partly  ligamentous.  The  whole 
canal  is  named  iter  a  palato  ad  aurem,  or  Eujlachian  tube. — On  the  external 
fide  of  the  bony  part  of  this  canal,  and  a-top  of  the  chink  in  the  cavity 
that  receives  the  condyle~o£  the  lower  jaw,  is  the  courfe  of  the  little  nerve 
faid  commonly  to  be  reflected  from  the  lingual  branch  of  the  fifth  pair, 
till  it  enters  the  tympanum,  to  run  acrofs  this  cavity,  and  to  have  the  name 
of  chorda  tympani. — The  fifth  hole  is  very  uncertain,  appearing  fometimes 
behind  the  mafioid  procefs  ;  fometimes  it  is  common  to  the  temporal  and 
occipital  bones  ;  and  in  feveral  fkulls  there  is  no  fuch  hole.  The  ufe  of  it, 

M  when 

.{a)  Hunauld,  in  Mem.  de  l'Acad.  des  Sciences,  1730. 

iiofts  tvs  xx-ohs,  ottyi  rav  utuv,  feneftra  aurium.  Aquxduc'lus  Fallopii. 

{d)  De  Aure  Humana,  cap.  2.  §  22.  et  tab.  7.  fig.  1. 
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when  found,  is  for  the  tranfmiffion  of  a  vein  from  the  external  teguments 
to  the  lateral  ftnus :  But,  in  fome  fubjedts,  a  branch  of  the  occipital  ar- 
tery panes  through  this  hole,  to  ferve  the  back-part  of  the  dura  mater ; 
in  others,  I  have  feen  two  or  three  fuch  holes ;  but  they  are  oftener 
wanting  than  found.  And  we  may,  once  for  all,  in  general  remark, 
that  the  largenefs,  number,  fituation,  and  exiftence,  of  all  fuch  holes,  that 
for  the  moll  part  allow  only  a  paffage  for  veins  from  without  to  the  in- 
ternal receptacles,  are  very  uncertain. 

The  internal  furface  of  the  ojfa  temporum  is  unequal,  the  upper  circu- 
lar edge  of  the  fquamous  part  having  numerous  fmall  ridges  and  furrows 
for  its  conjunction  with  the  parietal  bones  ;  and  the  reft  of  it  is  irregu- 
larly marked  with  the  convolutions  of  the  middle  part  of  the  brain,  and 
with  furrows  made  by  the  branches  of  the  arteries  of  the  dura  'mater. 

From  the  under  part  of  this  internal  furface,  a  larger  tranfverfe  hard 
craggy  protuberance  runs  horizontally  inwards  and  forwards,  with  a 
fharp  edge  above,  and  two  flat  fides ;  one  facing  obliquely  forwards  and 
outwards,  and  the  other  as  much  backwards  and  inwards.  To  the  ridge 
between  thefe  two  fides,  the  large  lateral  procefs  of  the  dura  mater  is  fixed. 

Sometimes  a  fmall  bone,  a-kin  to  the  fefamoid,  is  found  between  the 
fmall  end  of  this  petrous  procefs  and  the  fphenoid  bone  (a). 

Towards  the  back-part  of  the  infide  of  the  os  temporum,  a  large  deep 
fojfa  is  confpicuous,  where  the  lateral  Jinus  lies ;  and  frequently,  on  the 
top  of  the  petrous  ridge,  a  furrow  may  be  obferved,  where  a-  fmall  finus 
is  fituated. 

The  internal  proper  foramina  of  each  of  thefe  bones  are,  fr/l,  the  in- 
ternal meatus  aud'itorius  in  the  pofterior  plain  fide  of  the  petrous  procefs., 
This  hole  foon  divides  into  two ;  one  of  which  is  the  aqueducl  of  Fallo- 
pius ;  the  other  ends  in  feveral  very  fmall  canals  [b\  that  allow  a  paffage 
to  the  branches  of  the  portio  mollis  of  the  feventh  pair  of  nerves,  into  the 
vejlibule  and  cochlea.    Through  it  alfo  an  artery  is  fent,  to  be  diftributed 

to  the  organ  of  hearing.  The  fecond  hole,  which  is  on  the  anterior 

plain  fide  of  the  craggy  procefs,  gives  paffage  to  a  reflected  branch  of  the 

fecond 

(a)  Riolan.  Comment,  de  Oflibus,  cap.  32. — Winflow-j  Expofition  Anatomique  de  Corps 
Humain,  tralte  des  os  fees,  §  266. 

Valfalv.  de  Aure  Humana,  cap.  3.  §  11, 
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fecond  branch  of  the  fifth  pair  of  nerves,  which  joins  the  portio  dura  of 
the  auditory  nerve,  while  it  is  in  the  aqueduct  (a) ;  fmall  branches  of 
blood-veffels  accompanying  the  nerves,  or  palling  through  fmaller  holes 
near  this  one. — The  paffage  of  the  cutaneous  vein  into  the  lateral  Jinus,  or 
of  a  branch  of  the  occipital  artery,  is  feen  about  the  middle  of  the  large 
foffa  for  that  finus ;  and  the  orifice  of  the  canal  of  the  carotid  artery  is 
evident  at  the  under  part  of  the  point  of  the  petrous  procefs. 

Befides  thefe  proper  holes  of  the  temporal  bones  which  appear  on  their 
external  and  internal  furfaces,  there  are  two  others  in  each  fide  that  are 
common  to  this  bone,  and  to  the  occipital  and  fphenoidal  bones ;  which 
mall  be  mentioned  afterwards  in  the  defcription  of  thefe  bones. 

The  upper  round  part  of  the  fquamous  bones  is  thin,  but  equal ;  while 
the  low  petrous  part  is  thick  and  flrong,  but  irregular  and  unequal,  ha- 
ving the  diftinction  of  tables  and  diploe  confounded,  with  fever al  cavi- 
ties, procenes,  and  bones  within  its  fubftance,  which  are  parts  of  the 
organ  of  hearing.  That  a  clear  idea  may  be  had  of  this  beautiful,  but 
intricate  organ,  anatomifts  generally  choofe  to  demonftrate  all  its  parts 
together.  I  think  the  method  good  ;  and  therefore,  fince  it  would  be 
improper  to  infert  a  complete  treatife  on  the  ear  here,  mall  omit  the  de- 
fcription of  the  parts  contained  within  the  os  petrofum  of  the  Ikeleton. 

The  temporal  bones  are  joined  above  to  the  parietal  bones  by  the  fqua- 
mous futures  and  their  pofterior  additamenta  :  before,  to  the  fpbenoid  bone 
by  the  future  of  that  name  ;  to  the  cheek-bones,  by  the  zygomatic  futures  ; 
behind,  to  the  occipital  bone  by  the  lambdoid  future  and  its  additamenta  % 
and  they  are  articulated  with  the  lower  jaiv  in  the  manner  which  fhall  be 
defcribed  when  this  bone  is  examined. 

The  purpofes  which  thefe  two  bones  ferve  are  eafily  collected,  from  the 
general  ufe  of  the  cranium,  and  from  what  has  been  faid  in  the  defcrip- 
tion of  their  feveral  parts. 

In  an  infant,  a  fmall  nffure  is  to  be  obferved  between  the  thin  upper 
part  and  the  lower  craggy  part  of  each  of  thefe  bones ;  which  points  out 

the  recent  union  of  thefe  parts.  Neither  majloid  nor  Jlyloid  procenes 

are  yet  to  be  feen. — In  (lead  of  a  bony  funnel-like  external  meatus  audita- 
rius,  there  is  only  a  fmooth  bony  ring,  within  which  the  membrane  of  the 

M  2  drum. 

{a)  Valfalv.  de  Aure,  rap.  3.  fids 


92 


OF  THE  SKELETON. 


drum  is  fattened.  At  the  entry  of  the  Eujlachian  tube,  the  fide  of  the 

tympanum  is  not  completed.  A  little  more  outward  than  the  internal 

auditory  canal,  there  is  a  deep  pit,  over  the  upper  part  of  whofe  orifice 
the  interior  femicircular  canal  of  the  ear  is  ftretched  ;  and,  fome  way  be- 
low this,  the  pofterior  femicircular  canal  alfo  appears  manifeftly. 

Os  occipitis  (a),  fo  called  from  its  fituation,  is  convex  on  the  outfide, 
and  concave  internally.  Its  figure  is  an  irregular  fquare,  or  rather  rhom- 
boid; of  which  the  angle  above  is  generally  a  little  rounded ;  the  two  la- 
teral angles  are  more  finifhed,  but  obtufe ;  and  the  lower  one  is  ftretched 
forward  in  form  of  a  wedge,  and  thence  is  called  by  fome  the  cuneiform 

procefs.  If  one  would,  however,  be  very  nice  in  obferving  the  feveral 

turns  which  the  edges  of  the  os  occipitis  make,  five  or  feven  fides,  and  as 
many  angles,  of  this  bone  might  be  defcribed. 

The  external  furface  is  convex,  except  at  the  cuneiform  apophyfe,  where 
it  is  flatted.  At  the  bafe  of  this  triangular  procefs,  on  each  fide  of  the 
great  hole,  but  more  advanced  forwards  than  the  middle  of  it,  the  large 
oblong  protuberances,  named  the  condyles,  appear,  to  ferve  for  the  articu- 
lation of  this  bone  with  the  firfl  vertebra  of  the  neck.  The  fmooth  fur- 
face  of  each  of  thefe  condyloid  proceffes  is  longeft  from  behind  forwards^ 
where,  by  their  oblique  fituation,  they  come  much  nearer  to  each  other 
than  they  are  at  their  back- part.  Their  inner  fides  are  lower  than  the 
external,  by  which  they  are  prevented  from  fiiding  to  either  fide  out  of 
the  cavities  of  the  firft  vertebra  (b).  In  fome  fubjedts,  each  of  thefe 
plain  fmooth  furfaces  feems  to  be  divided  by  a  fmall  rifing  in  its  mid- 
dle; and  the  lower  edge  of  each  condyle,  next  the  great  foramen,  is 
difcontinued  about  the  middle,  by  an  intervening  notch  :  whence 
fome  {c)  allege,  that  each  of  thefe  apophyfes  is  made  up  of  two  pro- 
tuberances..— Round  their  root  a  fmall  depreffion  and  fpongy  rough- 
nefs  is  obfervable,  where  the  ligaments  for  furrounding  and  fecu- 
ring  their  articulations  adhere,  Though  the  motion  of  the  head  is 
performed  on  the  condyles,  yet  the  centre  of  gravity  of  that  globe  does 
not  fall  between  them,  but  is  a  good  way  further  forward ;  from  which 
mechanifm  it  is  evident,  that  the  mufcles  which  pull  the  head  back  mud 

be 

(a)  ivav,  bafilare,  prorse,  memorise,  pixidis,  fibrofum,  nervofum,  lambde. 

{b)  Gajen.  de  Ufu  Part.  lib.  12.  cap.  7.  (0  Diembroeck,  Anat.  lib.  9.  cap.  6, 
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be  in  a  conftant  ftate  of  contraction ;  which  is  ftronger  than  the  natural 
contraction  of  the  proper  flexors,  elfe  the  head  would  always  fall  for- 
wards, as  it  does  when  a  man  is  alleep,  or  labours  under  a  palfy,  as  well 
as  in  infants,  where  the  weight  of  the  head  far  exceeds  the  proportional 
ftrength  of  thefe  mufcles.  This  feeming  difadvantageous  fituation  of 
the  condyles  is  however  of  good  ufe  to  vis,  by  allowing  fufncient  fpace 
for  the  cavities  of  the  mouth  and  fauces,  and  for  lodging  a  fufficient 
number  of  mufcles,  which  commonly  ferve  for  other  ufes  ;  but  may  at 
pleafure  be  directed  to  act  on  the  head,  and  then  have  an  advantageous 
lever  to  act  with,  fo  as  to  be  able  to  fuftain  a  confiderable  weight  append- 
ed, or  other  force  applied,  to  pull  the  head  back. 

Somewhat  more  externally  than  the  condyles,  there  is  a  fmall  riling  and 
feinilunated  hollow  in  each  fide,  which  make  part  of  the  holes  common 
to  the  occipital  and  petrous  bones.  Immediately  behind  this,  on  each 
fide,  a  fcabrous  ridge  is  extended  from  the  middle  of  the  condyle  to- 
wards the  root  of  the  maflo  'id  procefs.  Into  this  ridge  the  mufculus  latera- 
lis, commonly  afcribed  to  Fallopius,  is  inferted.  About  the  middle  of 
the  external  convex  furface,  a  large  arch  runs  crofs  the  bone ;  from  the 
upper  lateral  parts  of  which  the  occipital  mufcles  have  their  rife :  to  its 
middle  the  trapezii  are  attached  ;  and  half  way  between  this  and  the  great 
hole,  a  leffer  arch  is  extended.- — In  the  hollows  between  the  middle  of 
thefe  arches,  the  complexi  are  inferted  ;  and  in  the  deprelTions  more  exter- 
nal and  further  forward  than  thefe,  the  fplenii  are  inferted.  Between  the 
middle  of  the  leffer  arch  and  the  great  hole,  the  little  hollow  marks  of  the 
recli  minores  appear  ;  and  on  each  fide  of  thefe  the  ffefhy  infertions  of  the 
cbliqui  fuperiores  and  recli  majores  make  deprelTions.  Through  the  middle 
of  the  two  arches  a  fmall  fharp  fpine  is  placed,  which  ferves  as  fome  fort 
of  partition  between  the  mufcles  of  different  fides,  or  rather  is  owing  to 
the  action  of  the  mufcles  depreffing  the  bone  on  each  fide  of  it,  while 
this  part  is  free  from  their  compreflion.  Thefe  prints  of  the  mufcles  on 
this  bone  are  very  ftrong  and  plain  in  fome  fubjects,  but  are  not  fo  di- 
flinct  in  others.  All  round  the  great  foramen  the  edges  are  unequal,  for 
the  firmer  adheiion  of  the  ftrong  circular  ligament  which  goes  thence  to 
the  firfl  vertebra.  One  end  of  each  lateral  or  moderator  ligament  of  the 
head,  is  fixed  to  a  rough  furface  at  the  fore-part  of  each  condyle;  and 

the- 
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the  perpendicular  one  is  connected  to  a  rough  part  of  the  edge  of  the  great 
hole  between  the  two  condyles.  Immediately  before  the  condyles,  two 
little  depreffions  are  made  in  the  external  furface  of  the  cuneiform  procefs, 
for  the  infertion  of  the  retli  anteriores  minores  mufcles,  which  are  unjuftly 
afcribed  to  Coivper :  And  ftill  further  forward,  near  the  fphenoid  bone, 
are  two  other  fuch  depreffions,  for  the  reception  of  the  recli  anteriores  ma- 
jor es.  When  we  confider  the  fize  of  the  prints  of  mufcles  on  the  occipi- 
tal bone,  before  and  behind  its  condyles,  and  at  the  fame  time  compare 
their  diftances  from  thefe  centres  of  motion  of  the  head,  we  muft  fee  how 
much  ftronger  the  mufcles  are  which  pull  the  head  backwards,  than  thofe 
are  which  bend  it  forward  ;  and  how  much  greater  force  the  former  ac- 
quire by  the  long  lever  they  act  with,  than  the  latter  which  are  inferted 
fo  near  the  condyles.  This  great  force  in  the  extenfor  mufcles  is  altoge- 
ther necelfary,  that  they  might  not  only  keep  the  head  from  falling  for- 
ward in  an  erect  poflure,  but  that  they  might  fupport  it  when  we  bow- 
forward  in  the  moll  neceffary  offices  of  focial  life,  when  the  weight  of  the 
head  comes  to  act  at  right  angles  on  the  vertebra  of  the  neck,  and  obtains 
a  long  lever  to  act  with. 

On  the  inner  furface  of  the  os  occipitis  we  fee  two  ridges  ;  one  {landing 
perpendicular,  the  other  running  horizontally  acrofs  the  firft.  The  up- 
per part  of  the  perpendicular  limb  of  the  crofs,  to  which  the  fah  is  fixed, 
is  hollowed  in  the  middle,  or  often  on  one  fide,  for  the  reception  of  the 
fuperior  longitudinal finus  ;  and  the  lower  part  of  it  has  the  fmall  or  third 
procefs  of  the  dura  mater  faflened  to  it,  and  is  fometimes  hollowed  by  the 
occipital  finus.  Each  fide  of  the  horizontal  limb  is  made  hollow  by  the 
lateral  finufes  inclofed  in  the  tranfverfe  procefs  of  the  dura  mater ;  the 
fojfa  in  the  right  fide  being  generally  a  continuation  of  the  one  made  by 
the  longitudinal  finus  in  the  perpendicular  limb,  and  therefore  is  larger 
than  the  left  one  (a).  Round  the  middle  of  the  crofs  there  are  four  large 
depreffions  feparated  by  its  limbs ;  the  two  upper  ones  being  formed  by 
the  back-part  of  the  brain,  and  the  two  lower  ones  by  the  cerebellum. — 
Farther  forward  than  the  laft-mentioned  depreffions,  is  the  lower  part  of 
the  fojfa  for  the  lateral  finus  on  each  fide.  The  inner  furface  of  the  cu- 
neiform apophyfe  is  made  concave  for  the  reception  of  the  medulla  oblon- 

(a)  Morgagn.  Adverf.  Anat.  6.  an'mad.  i. 
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gata,  and  of  the  bafilar  artery.  A  furrow  is  made  on  each  fide  near  the 
edges  of  this  procefs,  by  a  fmus  of  the  dura  mater,  which  empties  itfeif 
into  the  lateral  Jinus  {a). 

The  holes  of  this  bone  are  commonly  five  proper,  and  two  common  to 
it  and  to  the  temporal  bones.    The  firfl  of  the  proper  holes,  called  fora- 
men magnum  if),  from  its  fize,  is  immediately  behind  the  wedge-like  pro- 
cefs, and  allows  a  pafiage  to  the  medulla  oblongata,  nervi  accejforii,  to  the 
vertebral  arteries,  and  fometimes  to  the  vertebral  veins.    At  each  fide  of 
this  great  hole,  near  its  fore-part,  and  immediately  above  the  condyles , 
we  always  find  a  hole,  fometimes  two,  which  foon  unite  again  into  one 
that  opens  externally ;  through  thefe  the  ninth  pair  of  nerves  go  out  of 
the  fkull.    The  fourth  and  fifth  holes  pierce  from  behind  the  condyle  of 
each  fide  into  the  foffa  of  the  lateral  finufes  ;  they  ferve  for  the  pafiage  of 
the  cervical  veins  to  thefe  fmufes.    Often  one  of  thefe  holes  is  wanting, 
fometimes  both,  when  the  veins  pafs  through  the  great  foramen.  Befides 
thefe  five,  we  frequently  meet  with  other  holes  near  the  edges  of  this 
bone,  for  the  tranfmiflion  of  veins  ;  but  their  number  and  diameter  are 
very  uncertain.    The  two  common  foramina  are  the  large  irregular  holes, 
one  in  each  fide,  between  the  fides  of  the  cuneiform  procefs  and  the  edges 
of  the  petrous  bones.    In  a  recent  fubjecT:,  a  flrong  membrane  runs  crofs 
from  one  fide  to  the  other  of  each  of  thefe  holes ;  in  fome  heads,  I  have 
feen  this  membrane  ofiified,  or  a  bony  partition  dividing  each  hole  ;  and 
in  the  great  number  of  adult  Ikulls,  there  is  a  fmall  fharp-pointed  pro- 
cefs ftands  out  from  the  os  pctrofum,  and  a  more  obtufe  rifing  in  the  oc- 
cipital bone,  between  which  the  partition  is  ftretched.    Behind  this  parti- 
tion, where  the  largeft  fpace  is  left,  the  lateral finus  has  its  pafiage  ;  and 
before  it  the  eighth  pair  of  nerves  and  accefforius  make  their  exit  out  of 
the  Ikull  ;  and  fome  authors  fay  an  artery  pafies  through  this  hole,  to  be 
beftowed  on  the  dura  mater. 

The  occipital  bone  is  among  the  thickeft  of  the  cranium,  though  unequal- 
ly fo ;  for  it  is  flronger  above,  where  it  has  no  other  defence  than  the 
common  teguments,  than  it  is  below,  where,  being  prefTed  by  the  lobes 
of  the  brain  and  cerebellum  on  one  fide,  and  by  the  aclion  of  the  mufcles 
on- the  other,  it  is  fo  very  thin,  as  to  be  diaphanous  in  many  fkulls:  but 

then 

(<j)  Albin.  de  Oflib.  §  65,  (£)  Rachitidis,  medullse  fpinalis. 
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then  thefe  mufcles  ward  off  injuries  ;  and  the  ridges  and  fpines,  which 
are  frequent  here,  make  it  fufficiently  ftrong  to  refill  ordinary  forces. 

The  tables  and  dlploe  are  tolerably  diftindl  in  this  bone,  except  where 
it  is  fo  thin  as  to  become  diaphanous. 

The  occipital  bone  is  joined  above  to  the  ojfa  parietalia,  and  triquetra 
when  prefent,  by  the  lambdoid  future ;  laterally  to  the  temporal  bones, 
by  the  addit  anient  a  of  the  lambdoid  future  ;  below  to  the  fphenoid  bone,  by 
the  end  of  its  cuneiform  procefs,  in  the  fame  way  that  epiphyfes  and 
their  bones  are  joined :  for  in  children  a  ligamentous  cartilage  is  inter- 
pofed  between  the  occipital  and  fphenoid  bones,  which  gradually  turns 
thinner  as  each  of  the  bones  advances,  till  their  fibres  at  laft  run  into 
each  other  ;  and,  about  fixteen  or  eighteen  years  of  age,  the  union  of  thefe 
two  bones  becomes  fo  intimate,  that  a  feparation  cannot  be  made  with- 
out violence.  The  os  occipitis  is  joined  by  a  double  articulation  to  the 
firft  vertebra  of  the  neck,  each  condyle  being  received  into  a  fuperior 
oblique  procefs  of  that  vertebra.  What  motion  is  allowed  here,  we  fhall 
conlider  afterwards,  where  the  vertebra  are  defcribed.  , 

The  ufes  of  this  bone  appear  from  the  preceding  defcription,  and  there- 
fore need  not  be  repeated. 

An  infant  born  at  the  full  time  has  this  bone  divided,  by  unofTified 

cartilages,  into  four  parts.  The  firft  of  thefe  is  larger  than  the  other 

three,  is  of  a  triangular  fhape,  and  conftitutes  all  the  part  of  the  bone 
above  the  great  foramen.  Generally  fiffures  appear  in  the  upper  part  and 
fides  of  this  triangular  bone,  when  all  the  cartilage  is  feparated  by  mace- 
ration ;  and  fometimes  little  diftincl  bones  are  feen  towards  the  edges  of 
it.  The  fecond  and  third  pieces  of  this  bone  are  exactly  alike,  and  fitua- 
ted  on  each  fide  of  the  great  foramen  :  from  which  very  near  the  whole 
condyles  are  produced ;  and  they  are  extended  forwards  almoft  to  the 
fore-part  of  the  hole  for  the  ninth  pair  of  nerves.  The  fourth  piece  is 
the  cuneiform  procefs,  which  forms  a  fmall  fhare  of  the  great  hole,  and 
of  thefe  for  the  ninth  pair  of  nerves,  and  of  the  condyles  ;  betwixt  it  and 
the  fphenoid  bone  a  cartilage  is  interpofed. 

Of  the  eight  bones  which  belong  to  the  cranium  ^  there  are  anly  two 
which  are  not  yet  defcribed,  viz.  the  ethmoid  and  fphenoid.  Thefe  we  al- 
ready mentioned,  in  complaifance  to  the  generality  of  writers  on  this 

fubject, 
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fabject,  as  bones  common  to  the  cranium  and  face,  becaufe  they  enter 
into  the  compofition  of  both :  but  the  fame  reafon  might  equally  be 
ufed  for  calling  the  frontal  bone  a  common  one  too.  I  fhall,  however, 
pafs  any  idle  difpute  about  the  propriety  of  ranging  them,  and  proceed 
to  examine  the  ftructure  of  the  bones  themfelves. 

Os  Ethmoides  or  the  neve-like  bone,  has  got  its  name  from  the 
great  number  of  fmall  holes  with  which  that  part  of  it  firft  taken  notice 
of  is  pierced.  When  this  bone  is  entire,  the  figure  of  it  is  not  eafily  de- 
fcribed  :  but  by  a  detail  of  its  feveral  parts,  fome  idea  may  be  afforded 
of  the  whole  ;  and  therefore  I  fhall  diflinguifh  it  into  the  cribriform  lamella 
with  its  procefs,  the  nafal  lamella,  cellula,  and  of  a  fpongiofa. 

The  thin  horizontal  lamella  is  all  (except  its  back-part)  pierced  obliquely 
by  a  great  number  of  fmall  holes,  through  which  the  filaments  of  the  ol- 
factory nerves  pafs.  In  a  recent  fubject,  thefe  holes  are  fo  clofely  lined 
by  the  dura  mater,  that  they  are  much  lefs  confpicuous  than  in  the  Jkele- 
ton.  From  the  middle  of  the  internal  fide  of  this  plate  a  thick  procefs 
rifes  upwards ;  and  being  higheft  at  the  fore-part,  gradually  becomes 
lower  as  it  is  extended  backwards.  From  fome  refemblance  which  this 
procefs  was  imagined  to  have  to  a  cock's  comb,  it  has  been  called  crifa 
galli  (b).  The  falx  is  connected  to  its  ridge,  and  to  the  unperforated 
part  of  the  cribriform  plate.  When  the  crijla  is  broke,  its  bafe  is  fome- 
times  found  to  be  hollow,  with  its  cavity  opening  into  the  nofe  (c)  Im- 
mediately before  the  higheft  part  of  this  procefs  is  the  blind  hole  of  the 
frontal  bone  ;  which,  as  was  formerly  remarked,  is  often  in  a  good  mea- 
fure  formed  by  a  notch  in  the  fore-part  of  the  root  of  the  crifla. 

From  the  middle  of  the  outer  fuface  of  the  cribriform  lamella,  a  thin 
folid  plate  is  extended  downwards,  having  the  fame  common  bafe  with 
the  cr flag alii.  Generally  it  is  not  exactly  perpendicular,  but  is  inclined 
to  one  fide  or  other,  and  therefore  divides  the  cavity  of  the  nofe  une- 
qually. Its  inclination  to  one  fide,  and  flexure  in  the  middle,  is  fome- 
times  fo  great,  that  it  fills  up  a  large  fhare  of  one  of  the  noftrils,  and  has 
been  miflook  for  a  polypus  there.    It  is  thin  at  its  rife,  and  rather  flill 

N  thinner 

(a)  Cribriforme,  a-Ttcyyouhc,  fpongiforme,  criftatum. 
(/>)  Verruca  praedura,  fcptum  oflis  fpongiofi. 
{c)  Palfyn.  Anat.  Chir.  traite  4.  chap.  15. 
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thinner  in  its  middle  ;  yet  afterwards,  towards  its  lower  edge,  it  becomes 
thicker,  that  its  conjunction  with  the  bones  and  middle  cartilage  of  the 
nofe  might  be  firmer. 

At  a  little  diftance  from  each  fide  of  this  external  procefs,  a  cellular 
and  fpongy  bony  fubftance  depends  from  the  cribriform  plate.  The 
number  and  figure  of  the  cells  in  this  irregular  procefs  of  each  fide,  are 
very  uncertain,  and  not  to  be  reprefented  in  words  ;  only  the  cells  open 
into  each  other,  and  into  the  cavity  of  the  nofe :  the  uppermoft,  which 
are  below  the  aperture  of  the  frontal  fnifes,  are  formed  like  funnels.  The 
outer  furface  of  thefe  cells  is  fmooth  and  plain,  where  this  bone  aflifts 
in  compofing  the  orbit ;  at  which  place,  on  each  fide,  it  has  got  the  name 
of  os  planum;  on  the  upper  edge  of  which  a  fmall  notch  or  two  may 
fometimes  be  obferved,  which  go  to  the  formation  of  the  internal  orbitar 
holes  ;  as  was  remarked  in  the  defcription  of  the  frontal  bone. 

Below  the  cells  of  each  fide,  a  thin  plate  is  extended  inwards  ;  and  then 
bending  down,  it  becomes  thick  and  of  a  fpongy  texture.  This  fpon- 
gy part  is  triangular,  with  a  ftraight  upper  edge  placed  horizontally,  an 
anterior  one  flanting  from  above  downwards  and  forwards,  and  with  a 
pendulous  convex  one  below. — The  upper  and  lower  edges  terminate  in 
a  fharp  point  behind. — The  fide  of  this  pendulous  fpongy  part  next  to  the 

feptum  nar'ium  is  convex,  and  its  external  fide  is  concave.  Thefe  two 

procelTes  of  the  ethmoid  bone  have  got  the  name  of  ojfa  fpongiofa,  or  turbi- 
nata  fuperiora,  from  their  fubftance,  figure,  and  fituation. 

All  the  prominences,  cavities,  and  meanders  of  this  ethmoid  bone,  are 
covered  with  a  continuation  of  the  membrane  of  the  noftrils  in  a  recent 

fubjedl.  Its  horizontal  cribriform  plate  is  lodged  between  the  orbitar 

proceffes  of  the  frontal  bone,  to  which  it  is  joined  by  the  ethmoid  future, 
except  at  the  back  part  where  it  is  connected  with  the  cuneiform  bone,  by 
a  future  common  to  both  thefe  bones,  though  it  is  generally  efteemed 
part  of  the  fphenoidal.  Where  the  ojfa  plana  are  contiguous  to  the  fron- 
tal bone  within  the  orbit,  their  conjunction  is  reckoned  part  of  the  tranf- 

verfe  future.  Farther  forward  thdn  the  ofja  plana,  the  cells  are  covered 

by  the  ofja  unguis ;  which  are  not  only  contiguous  to  thefe  cells,  but  can- 
not be  feparated  from  them  without  breaking  the  bony  fubftance ;  and 
therefore,  in  juftice,  thofe  bones  ought  to  be  demonftrated  as  part  of  the 

ethmoid 
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ethmoid  bone. — — Below  the  offa  unguis  and  plana,  thefe  cells  and  offa  fpon- 

giofa  are  overlopped  by  the  maxillary  bones.  The  cellular  part  of  each. 

palate  bone  is  contiguous  to  each  os  planum  and  cells  backwards. — The 
lower  edge  of  the  nafal  perpendicular  plate  is  received  into  the  furrow  of 
the  'vomer. — Its  poflerior  edge  is  joined  to  the  fore-part  of  the  procerus 

azjgos  of  the  fphenoid  bone.  Its  upper  edge  joins  the  nafal  procefs  of 

the  frontal  and  nafal  bones,  and  its  anterior  one  is  connected  to  the  middle 
cartilage  of  the  nofe. 

From  all  which,  the  ufes  of  this  bone  are  evident,  viz.  to  fuftain  the 
anterior  lobes  of  the  brain ;  to  give  pafTage  to  the  olfactory  nerves,  and 
attachment  to  the  falx ;  to  enlarge  the  organ  of  fmelling,  by  allowing 
the  membrane  of  the  nofe  a  great  extent ;  to  ftraiten  the  pafTage  of  the 
air  through  the  nofe,  by  leaving  only  a  narrow  winding  canal,  on  the 
fenfible  membranous  fides  of  which  the  fubftances  conveyed  along  with 
the  air  muft  ftrike  ;  to  form  part  of  the  orbit  of  the  eyes  and  feptum  na- 
rium ;  while  all  its  parts  are  fo  light,  as  not  to  be  in  hazard  of  feparating 
by  their  weight ;  and  they  are  fo  thin,  as  to  form  a  large  furface  with- 
out occupying  much  fpace.  This  brittle  fubftance,  however,  is  fufficient- 
ly  protected  from  external  injuries  by  the  firm  bones  which  cover  it. 

If  this  bone  is  feized  on  by  any  corroding  matter,  we  may  eafily  con- 
ceive what  deftruction  may  enfue.  Hence  it  is,  that  an  o%cena  is  difficult 
to  cure ;  and  that  in  violent  fcurvies,  or  in  the  lues  venerea,  the  fabric  of 
the  nofe,  the  eyes,  and  life  itfelf,  are  in  danger. — The  fituation  of  the 
nafal  plate  may  fhew  us  how  dangerous  a  fracture  of  the  bones  of  the 
nofe  may  be,  when  made  by  a  force  applied  to  their  middle  fore-part,  of 
a  perfon  in  whom  this  nafal  plate  is  perpendicular. 

The  ethmoid  bone  of  ripe  children  is  divided  into  two  by  a  perpendicu- 
lar cartilage,  which,  when  offified,  is  the  cr'ifta  galli  and  nafal  plate  j  but 
its  other  parts  are  offified  and  complete. 

Os  s  phenoides  or  wedge-like  bone,  fo  called  becaufe  of  its  utiia- 
tion  in  the  middle  of  the  bones  of  the  cranimn  and  face,  is  of  fuch  an  ir- 
-regular  figure,  that  I  know  not  any  thing  to  which  it  may  be  likened, 

N  2  unlefsj 

(a)  Cuneiforme,  xokwo&w  multiforme,  paxillum,  cribratum,  pahti,  colatorii,  cavilla3 
-bafilare. 
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unlefs,  perhaps,  it  bear  fome  faint  refemblance  to  a  bat  with  its  wings 
extended. 

When  we  view  the  external  furface  of  the  os  fpbenoides,  two  or  three  re- 
markable proceffes  from  each  fide  of  it  may  be  obferved,  which  are  all  of 
them  again  fubdivided. — The  firfl  pair  is  the  two  large  lateral  proceffes 
or  wings  ;  the  upper  part  of  each  of  which  is  called  the  temporal  procefs, 
becaufe  they  join  with  the  temporal  bones  in  forming  the  temples,  and 
the  feat  for  fome  fhare  of  the  crotaphite  mufcles.    That  part  of  the  wings 
which  jutts  out  towards  the  infide,  fome  what  lower  than  the  temporal 
apophyfes,  and  is  fmooth  and  hollowed  where  it  makes  up  part  of  the  or- 
bit, is  thence  named  orbitar  proceffes.    Behind  the  edge,  feparating  thefe 
two  proceffes,  there  is  often  a  fmall  groove  made  by  a  branch  of  the  fu- 
perior  maxillary  nerve  in  its  paffage  to  the  temporal  mufcle.    The  lowefl 
and  back  part  of  each  wing,  which  runs  out  fharp  to  meet  the  ojfa  petrofa, 
has  been  ftyled  the  fpinoas  procefs  :  from  near  the  point  of  which  a  fharp 
pointed  procefs  is  frequently  produced  downwards,  which  fome  call  Jlyli- 
form,  that  affords  origin  to  the  ptery-Jiaphylinus  externus  mufcle.  From 
this  ftyloid  procefs  a  very  fmall  groove  is  extended  along  the  edge  of  the. 
bone  to  the  hollow  at  the  root  of  the  internal  plate  of  the  following  pro'- 
ceffes,  which  forms  part  of  the  Eustachian  tube  [a], — The  fecond  pair  of 
external  proceffes  of  the  cuneiform  bone  is  the  two  which  ftand  out  almoft 
perpendicular  to  the  bafe  of  the  fkull.    Each  of  them  has  two  plates,  and 
a  middle  foffa  facing  backwards  ;  and  fhould,  to  carry  on  our  comparifon, 
be  likened  to  the  bat's  legs,  but  are  commonly  faid  to  refemble  the  wings 
of  that  creature ;  and  therefore  are  named  pterygoid  or  aliform  (b)  pro- 
ceffes.   The  external  plates  are  broadeft,  and  the  internal  are  longeft. 
From  each  fide  of  the  external  plates  the '  pterygoid  mufcles  take  their  rife. 
At  the  root  of  each  internal  plate  a  fmall  hollow  may  be  remarked,  where 
the  mufculus  ptery-faphylinus  internus,  or  circumjlexus  palati,  rifes,  and  fome 
fhare  of  the  cartilaginous  end  of  the  Eujlachian  tube  refts  ;  and,  at  the 
lower  end  of  the  fame  plate,  is  a  hook-like  riling  or  procefs,  round  which 
the  tendon  of  the  laft-named  mufcle  plays,  as  on  a  pulley.    From  the 
edge  of  the  external  plates  fome  fmall  fharp  fpikes  ftand  out ;  but  their 

number 

(a)  Winflow,  Expofition  Anatomique  du  Corps  Humalr,  traite  des  os  fec$,  §  233. 

(b)  Naviculares. 


OF   THE  SKELETON. 


101 


number  and  bulk  are  uncertain.  To  thefe  another  pair  may  be  added, 

to  wit,  the  little  triangular  thin  procefs,  which  comes  from  each  fide  of 
the  body  of  the  fphenoid  bone,  where  the  pterygoid  procefTes  are  rifing 
from  it,  and  are  extended  over  the  lower  part  of  the  aperture  of  the  finus 
as  far  as  to  join  the  ethmoid  bone,  while  their  body  hangs  down  into  the 
nares  (a). — Befides  thefe  pairs  of  procefTes,  there  is  a  lharp  ridge  which 
ftands  out  from  the  middle  of  its  bafe  :  becaufe  it  wants  a  fellow,  it  may 
be  called  procefjus  azygos.  The  lower  part  of  this  procefs,  where  it  is  re- 
ceived into  the  vomer,  is  thick,  and  often  not  quite  perpendicular,  but 
inclining  more  to  one  fide  than  the  other.  The  fore-part  of  this  procefs., 
where  it  joins  the  nafal  plate  of  the  os  ethmoides,  is  thin  and  ftraight. 
Thefe  two  parts  have  been  defcribed  as  two  diftinct  procefTes  by  fome. 

The  depremons,  finuofities,  and  fojfa,  on  the  external  furface  of  this 
fphenoid  bone,  may  be  reckoned  up  to  a  great  number,  viz.  two  on  the 
temporal  apophyfes  where  the  crotaphite  mufcles  lodge. — Two  on  the  orbit ar 
procefTes,  to  make  way  for  the  globes  of  the  eyes. — Two  between  the  tem- 
poral and  fpinous  procefTes,  for  receiving  the  temporal  bones. — Two  between 
the  plates  of  the  pterygoid  procefTes,  where  the  mufcidi  pterygoidei  interni  and 
ptery-Jlaphylini  interni  are  placed. — Two  between  the  pterygoid  and  orbitar 
procefTes,  for  forming  the  holes  common  to  this  and  to  the  cheek  and  ma- 
xillary bones.  Two  on  the  lower  ends  of  the  aliform  procefTes,  which  the 
palate  bones  enter  into. — Two  at  the  roots  of  the  temporal  and  pterygoid 
procefTes,  where  the  larger!  fhare  of  the  externa} pterygoid  mufcles  have  their 
rife. — Two  at  the  fides  of  the procefus  azygos,  for  forming  part  of  the  nofe,  &c 

What  I  defcribed  under  the  name  of  temporal  and  fpinous  procefTes  on 
the  outfide  of  the  fkull,  are  likewife  feen  on  its  infide,  where  they  are 
concave,  for  receiving  part  of  the  brain ;  and  commonly  three  apophyfes 
on  the  internal  furface  of  the  fphenoid  bone  are  only  mentioned. — Two, 
rifing  broad  from  the  fore-part  of  its  body,  become  frnaller  as  they  are 
extended  obliquely  backwards. — The  third,  flanding  on  a  long  tranfverfe 
bafe  near  the  back-part  of  the  body  of  this  bone,  rifes  nearly  erect,  and 
of  an  equal  breadth,  terminating  often  in  a  little  knob  on  each  fide.  The 
three  are  called  cliuoid,  from  fome  refemblance  which  they  were  thought 

to 

(a)  Albin.Tab.  OJT.  5.  fig.  2.  6.  A  A.— -Benin.  Mem.  de  l'Acad.  des  Sciences  1744.— 
Sue,  planche  vii.  fig.  2,  3,  4,  5,  6. 
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to  have  to  the  fupporters  of  a  bed.  Sometimes  one  or  both  the  anterior 
clinoid  proceffes  are  joined  to  the  fides  of  the  pofterior  one,  or  the  body  of 
the  bone  itfelf. — From  the  roots  of  the  anterior  clinoid  proceffes  the  bone 
is  extended  on  each  fide  outwards  and  forwards,  till  it  ends  in  a  fharp 

point,  which  may  have  the  name  of  the  tranfverfe  fpinous  proceffes.  

Between,  but  a  little  farther  back  than  the  two  anterior  clinoid  proceffes,  we 
fee  a  protuberance  confiderably  fmaller  than  the  pofterior  clinoid  procefs, 
but  of  its  fhape. — Another  procefs  from  between  the  tranfverfe  proceffes 
often  forces  itfelf  forwards  into  the  os  ethmoides. 

Within  the  fkull,  there  are  two  finuofities  on  the  internal  part  of  each 
wing  of  the  fphenoid  bone,  for  receiving  the  middle  part  of  the  brain. — 
One  between  the  tranfverfe  fpinous  proceffes,  for  lodging  the  part  of  the 

brain  where  the  crura  medulla  oblongata  are.  Immediately  before  the 

third  or  middle  clinoid  procefs,  a  fingle  pit  may  generally  be  remarked, 
from  which  a  fojfa  goes  out  on  each  fide  to  the  holes  through  which  the 
optic  nerves  pafs.  The  pit  is  formed  by  the  conjoined  optic  nerves  ;  and  in 
the  foffa  thefe  nerves  are  lodged,  as  they  run  divided  within  the  Ikull. — 
Between  that  third  protuberance  and  the  pofterior  clinoid  procefs,  the  lar- 
ger pit  for  the  glandula  pituitaria  may  be  remarked.  This  cavity,  becaufe 
of  its  refemblance  to  a  Turkifh  faddle,  is  always  defcribed  under  the  name 
of  fella  Turcica,  or  ephippium.  On  the  fides  of  the  pofterior  clinoid  pro- 
cefs a  fojfa  may  be  remarked,  that  ftretches  upwards,  then  is  continued 
forwards  along  the  fides  of  the  fella  Turcica,  near  to  the  anterior  clinoid 
proceffes,  where  a  pit  on  each  fide  is  made.  Thefe  foffce  point  out  the 
courfe  of  the  two  internal  carotid  arteries,  after  they  have  entered  the 
fkull. — Befides  all  thefe,  feveral  other  fojfa  may  be  obferved,  leading  to 
the  feveral  holes,  and  imprinted  by  the  nerves  and  blood-veffels. 

The  holes  on  each  fide  of  the  os  fphenoides  are  fix  proper,  and  three 

common.  The  firfl  is  the  round  one  immediately  below  the  anterior 

clinoid  proceffes,  for  the  paffage  of  the  optic  nerve,  and  of  the  branch  of 
the  internal  carotid  artery  that  is  fent  to  the  eye.  The  fecond  is  the  fo- 
ramen lacerum,  or  large  Hit  between  the  tranfverfe  fpinous  and  orbitar 
proceffes  :  the  interior  end  of  which  "flit  is  large ;  and,  as  it  is  extended 
outwards,  it  becomes  narrower.  The  outer  end  of  it  is  formed  in  the 
os  frontis ;  and  therefore  this  might  be  reckoned  among  the  common  fo- 
ramina* 
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ramina.  Through  it  the  third,  fourth,  the  firft  branch  of  the  fifth,  and 
the  greater  fhare  of  the  fixth  pair  of  nerves,  and  an  artery  from  the  in- 
ternal carotid,  go  into  the  orbit.  Sometimes  a  fmall  branch  of  the  ex- 
ternal carotid  enters  near  its  end,  to  be  diftributed  to  the  dura  mater  (a), 
and  a  vein,  fome  call  it  the  venous  duff,  or  Nuck's  aqueducl,  returns  through 

it  to  the  cavernous  firms,  The  third  hole,  fituated  a  little  below  the 

one  juft  now  defcribed,  is  called  rotundum,  from  its  fhape.  It  allows  paf- 
fage  to  the  fecond  branch  of  the  fifth  pair  of  nerves,  or  fuperior  maxil- 
lary nerve,  into  the  bottom  of  the  orbit.  The  fourth  is  the  foramen 

ovale,  about  half  an  inch  behind  the  round  hole.  Through  it  the  third 
branch  of  the  fifth  pair,  or  inferior  maxillary  nerve,  goes  out ;  and  fome- 

times  a  vein  from  the  dura  mater  pafifes  out  here  [b).  Very  near  the 

point  of  the  fpinous  procefs  is  the  ffth  hole  of  this  bone :  it  is  fmall  and 
round,  for  a  paffage  to  the  largeft  artery  of  the  dura  mater,  which  often 

is  accompanied  with  a  vein.  The  fixth  proper  hole  {c)  cannot  be  well 

feen  till  the  cuneiform  bone  is  feparated  from  all  the  other  bones  of  the 
cranium ;  for  one  end  of  it  is  hid  by  a  fmall  protuberance  of  the  internal 
plate  of  the  pterygoid  procefs,  and  by  the  point  of  the  procej/us  petrofus  of 
the  temporal  bone.  Its  canal  is  extended  above  the  inner  plate  of  the  pte- 
rygoid procefs  ;  and  where  it  opens  into  the  cavity  of  the-nofe,  it  is  con- 
cealed by  the  thin  1  ami  nous  part  of  the  palate  bone.  Through  it  a  consi- 
derable branch  of  the  fecond  branch  of  the  fifth  pair  of  nerves  is  reflect- 
ed. Often,  in  the  middle  of  the  fella  'Turcica,  a.  fmall  hole  or  two 

pierce  as  far  as  the  cellular  fubftance  of  the  bone  ;  and  fometimes,  at  the 
fides  of  this  fella,  one  or  more  fmall  holes  penetrate  into  the  fphenoidal 
finufes.  Thefe  obfervations  afforded  fome  anatomifts  (d)  an  argument  of 
weight  in  their  days,  in  defence  of  Galen  (e),  who  alTerted  the  defcent  of 
the  pituita  that  way  into  the  finufes  below. 

The  firjl  of  the  common  holes  is  that  unequal  fiflure  at  the  fide  of  the 

fella 

(a)  WinHow,  Expedition  Anatomique  du  Corps  Humain,  traite  des  arteres,  §  60.  et  de 
la  tete,  §  26. 

(b)  Ingra-fi*.  Commentar.  in  Galen,  de  Oflib.  lib.  1.  comment.  8. 

(e)  Vefal.  Anat.  lib.  r.  cap.  12. — Euftach.  Tab.  46.  fig.  13.  &  16.— Vidus  Vidius,  Anat. 
lib.  2.  cap.  2.  explicat.  tab.  5.  &  tab.  5.  fig.  8,  9,  10.  lit.  O. 

(d)  Jac.  Sylv.  Calumnise  fecundas  amolitio. — Laurent.  Hift.  Anat.  lib.  2..  queft.  hi* 

(e)  Galen,  de  Ufu  Part.  lib.  9.  cap.  1. 
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fella  Turcica,  between  the  extreme  point  of  the  os  petrofum  and  the  fpinous 
procefs  of  the  cuneiform  bone.  This  hole  only  appears  after  the  bones 
are  boiled :  for,  in  a  recent  fubjecT:,  its  back-part  is  covered  by  a  thin 
bony  plate  that  lies  over  the  internal  carotid  artery  ;  and  further  forward 
it  is  filled  with  a  cartilaginous  ligament,  under  which  the  cartilaginous 
part  of  the  Euflachian  tube  is  placed :  It  was  by  this  paffage  that  the  an- 
cients believed  the  flrmy  matter  was  conveyed  from  the  emunclory  of  the 

brain,  the  glandula  pituitaria,  to  the  fauces.  The  fecond  common  hole 

is  the  large  difcontinuation  of  the  external  fide  of  the  orbit,  left  between 
the  orbitar  procefies  of  the  cuneiform  bone,  the  os  maxillare,  mala,  and 
palati.  In  this  large  hole  the  fat  for  lubricating  the  globe  of  the  eye  and 
temporal  mufcle  is  lodged  ;  and  branches  of  the  fuperior  maxillary  nerve, 

with  fmall  arteries  from  the  carotid  and  veins,  pafs.  The  third  hole 

is  formed  between  the  bafe  of  this  bone  and  the  root  of  the  orbitar  pro- 
cefs of  the  palate-bone  of  each  fide.  Through  this  a  branch  of  the  ex- 
ternal carotid  artery,  and  of  the  fecond  branch  of  the  fifth  pair  of  nerves, 
are  allowed  a  paffage  to  the  noftrils,  and  a  returning  vein  accompanies 
them.  Sometimes,  however,  this  hole  is  proper  to  the  palate-bone,  be- 
ing entirely  formed  out  of  its  fubftance. 

Under*  the  fella  Turcica,  and  fome  way  farther  forward,  but  within 
the  fubftance  of  the  fphenoid  bone,  are  two  finufes,  feparated  by  a  bony 
plate.  Each  of  them  is  lined  with  a  membrane,  and  opens  into  the  upper 
and  back  part  of  each  noftril  by  a  round  hole,  which  is  at  their  upper 
fore-part.  This  hole  is  not  formed  only  by  the  os  fphenoides,  which  has  an 
aperture  near  as  large  as  any  tranfverfe  fection  of  the  fnus,  but  alfo  by 
the  palate  bones  which  are  applied  to  the  fore-part  of  thefe  fnafes,  and 
clofe  them  up,  that  hole  only  excepted  which  was  already  mentioned. 
Frequently  the  two  finufes  are  of  unequal  dimenfions  ;  and  fometimes 
there  is  only  one  large  cavity,  with  an  opening  into  one  noftril.  Thefe 
cavities  are  likewife  faid  (a)  to  be  extended  fometimes  as  far  back  as  the 
great  foramen  of  the  occipital  bone.  In  other  fubje&s  they  are  not  to  be 
found,  when  the  bone  is  compofed  of  large  cells  (b).    Some  (c)  mention 

a  cavity  within  the  partition  of  the  finufes  ;  but  it  is  fmall.-  The  jphe- 

noidal  finufes  ferve  the  fame  ufes  as  the  frontal  do. 

As 

{a)  Albin.  de  Offib.  §  39.  (*)  Vefal.  lib.  1.  cap.  6.  (c)  Id.  ibid. 
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As  tills  bone  is  extremely  ragged  and  unequal,  fo  its  fubftance  is  of 
very  different  thicknefs,  being  in  fome  places  diaphanous ;  in  others  it  is 
of  a  middle  thicknefs,  and  its  middle  back-part  furpaffes  the  greateft 
fhare  of  the  cranium  in  thicknefs. 

The  os  fphenoides  is  joined,  by  its  wings,  to  the  parietal  bones  above,  to 

the  os  fr otitis  and  ojfa  malarum  before,  to  the  temporal  bones  behind ;  

by  the  fore-part  of  its  body  and  fpinous  proceffes,  to  the  frontal  and  eth- 
moid bones ; — by  its  back-part,  behind  the  two  finufes,  to  the  occipital, 
where  it  looks  like  a  bone  with  the  epiphyfes  taken  off,  and,  as  was  for- 
merly obferved  in  the  defcription  of  the  occipital  bone,  it  cannot  be  fe- 
parated  without  violence  in  adults  j— to  the  palate  bones,  by  the  ends  of 
the  pterygoid  proceffes,  and  ftill  more  by  the  fore-part  of  the  internal 
plates  of  the  pterygoid  proceffes  and  of  the  Jinufes  ; — to  the  maxillary  bones, 
by  the  fore-part  of  the  external  pterygoid  plates  ; — to  the  vomer  and  nafal 
plate  of  the  os  ethmoides,  by  the  procerus  azygos.  All  thefe  conjunctions, 
except  the  laft,  which  is  a  fchindelyfis,  are  faid  to  be  by  the  future  proper 
to  this  bone  j  though  it  is  at  firfl  fight  evident,  that  feveral  other  futures,, 
as  the  tranfverfe,  ethmoidal,  &c.  are  confounded  with  it. 

We  fee  now  how  this  bone  is  joined  to  all  the  bones  of  the  cranium,  and 
to  mofl  of  the  upper  jaw;  and  therefore  obtained  the  name  of  the  zvedge<- 
hke  bone. 

The  ufes  are  fo  blended  with  the  defcription,  as  to  leave  nothing  new 
to  be  added  concerning  them. 

The  Jphenoidal  bone  is  almoft  complete  in  a  foetus  of  nine  months  ;  only 
the  great  ala  feparate  after  maceration  from  the  body  of  the  bone. — The 
procejfus  azygos  is  very  large  and  hollow  j — the  thin  triangular  proceffes 
are  not  oflified  ; — the  internal  furface  of  the  body  is  unequal  and  porous ; 
— the  finujes  do  not  appear. 

Whoever  is  acquainted  with  each  bone  of  the  cranium,  can  without  dif- 
ficulty examine  them  as  they  ftand  united,  fo  as  to  know  the  fhapes,  fizes, 
diftances,  &c.  of  their  feveral  parts,  and  the  forms,  capacities,  &c.  of 
the  cavities  formed  by  them ;  which  is  of  great  ufe  towards  understand- 
ing the  anatomy  of  the  parts  contiguous  to,  contained  within,  or  con- 
nected to  them.  Such  a  review  is  neceffary,  after  confidering  each  clafs 
of  bones.     Thur  the  orbits,  noftrils,  mouth,  face,  head,  fpine,  thorax, 

O  pelvis, 
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pelvis,  trunk,  extremities,  and  fkeleton,  ought  likewife  to  be  exami- 
ned. 

The  face  is  the  irregular  pile  of  bones,  compofing  the  fore  and  under 
part  of  the  head,  which  is  divided  by  authors  into  the  upper  and  lower 
maxilla,  or  jaws. 

The  fuperior  maxilla  [a)  is  the  common  defignation  given  to  the  upper 
immoveable  fhare  of  the  face ;  though,  if  we  would  follow  Celfus  (/>), 
we  mould  apply  the  word  maxilla  to  the  lower  jaw  only,  and  the  name 
mala  to  this  npper  jaw.  In  complaifance  to  prevailing  cuftom,  I  fliall, 
however,  ufe  the  terms  as  now  commonly  employed.  The  fhape  of  the 
fuperior  jaw  cannot  eafily  be  expreffed ;  nor  is  it  neceffary,  provided  the 
lhape  and  fituation  of  all  the  bones  which  compofe  it  are  defcribed.  It 
is  bounded  above  by  the  tranfverfe  future ;  behind,  by  the  fore-part  of 
the  fphenoid  bone ;  and  below  by  the  mouth. 

The  upper  jaw  confifts  of  fix  bones  on  each  fide  j  of  a  thirteenth  bone, 
which  has  no  fellow,  placed  in  the  middle ;  and  of  fixteen  teeth.  The 
thirteen  bones  are,  two  ojfa  nafi,  two  ojfa  imguis,  two  ojfa  malarum,  two 
ojfa  maxillaria,  two  ojfa  palati,  two  ojfa  fpongiofa  inferiora,  and  the  vomer. 

The  ojfa  nafi  are  placed  at  the  upper  part  of  the  nofe ; — the  ojfa  unguis 
are  at  the  internal  canthi  of  the  orbits ; — ojfa  malarum  form  the  promi- 
nence of  the  cheeks ; — ojfa  maxillaria  form  the  fide  of  the  nofe,  with  the 
whole  lower  and  fore-part  of  the  upper  jaw,  and  the  greatefl  fhare  of  the 
roof  of  the  mouth  \—oJfa  palati  are  fituated  at  the  back-part  of  the  pa- 
late, noftrils,  and  orbit  \—o[fa  fpongiofa  are  feen  in  the  lower  part  of  the 
Tiares ; — and  the  vomer  helps  to  feparate  thefe  two  cavities. 

The  bones  of  the  upper  jaw  are  joined  to  the  bones  of  the  fkull  by  the 
fchindylefis  and  futures  already  defcribed  as  common  to  the  cranium  and 
face ;  and  they  are  connected  to  each  other  by  gomphofs  and  fifteen  fu- 
tures. 

'The  gomphojis  only  is  where  the  teeth  are  fixed  in  their  fockets ;  and 
the  fchindylefis  is  only  where  the  edges  of  the  vomer  are  joined  to  other 
bones. 

The  futures  are  generally  diflinguifhed  by  numbers,  which  have  been 

differently 


(a)  2>(ty«v,  j-tvof,  mandibula. 


(£)  Lib.  8.  cap.  z„ 
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differently  applied ;  and  therefore  I  join  thofe  (a)  who  prefer  the  giving 
names  to  each ;  which  may  be  eafily  contrived  from  their  iituation,  or 
from  the  bones  which  they  connect:. 

The  firft  is  the  anterior  nafal  (b) ;  which  is  ftraight,  and  placed  longitu- 
dinally in  the  middle  fore-part  of  the  nofe. 

The  fecond  and  third  are  the  lateral  nafal  [c] ;  which  are  at  each  fide  of 
the  nofe,  and  almoft  parallel  to  the  firft  future. 

Each  of  the  two  lacrymal  is  almoft  femicircular,  and  is  placed  round 
the  lacrymal  groove. 

The  fixth  and  feventh  are  the  internal  orhitar ;  each  of  which  is  extend- 
ed obliquely  from  the  middle  of  the  lower  fide  of  an  orbit  to  the  edge  of 
its  bafe. 

The  two  external  orbitars  are  continued,  each  from  the  end  of  the  in- 
ternal orbitar  to  the  under  and  fore  part  of  the  cheek. 

The  tenth  is  the  myjlachial;  which  reaches  only  from  the  lower  part  of 
the  feptum  narium  to  between  the  two  middle  denies  incifores. 

The  longitudinal  palate  (d)  future  ftretches  from  the  middle  of  the  fore- 
mod  teeth  through  the  middle  of  all  the  palate. 

The  tranfuerfe  palate  one  (e)  runs  acrofs  the  palate,  nearer  the  back  than 
the  fore  part  of  it. 

Each  of  the  two  palato-maxillary  is  at  the  back-part  of  the  fide  of  each, 
noftril. 

The  fifteenth  is  the  fpinous  •  which  is  in  the  middle  of  the  lower  part 
of  the  noftrils.  This  may  perhaps  be  rather  thought  a  double  fchindy** 
lejis. 

The  connection  of  the  ojfa  fpongiofa  to  the  fide  of  each  noftril  is  fo 
much,  by  a  membrane  in  young  fubje&s,  by  a  fort  of  hook,  and  after- 
wards by  concretion  or  union  of  fubftance  in  adults,  that  I  did  not 
know  well  how  to  rank  it :  But  if  any  choofes  to  call  it  a  future,  the  ad- 
dition of  two  tranfuerfe  nafal  futures  may  be  made  to  thofe  above  named. 

Thefe  futures  of  the  face  (commonly  called  harmonics )  have  not  fuch 

O  2  confpicuous 

(a)  Vander  Linden.  Medicin.  Phyfiolog.  cap.  13.  art.  2.  §  10. — Rolfinc.  Anat.  lib.  2. 
cap.  25.— Shenk.  Schol.  Part.  §  ult.  par.  2.  cap.  5. 

(b)  Nafalis  re&a.  (c)  Nafalis  obliqua.  (d)  Laqucaria,  palataria  redla. 
(<?)  Arcuata,  palatina  poftica. 
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confpicuous  indentations  as  thofe  of  the  fkull  have ;  the  bones  here  not 
having  fubftance  enough  for  forming  large  indentations,  and  there  being 
lefs  necemty  for  fecurity  againft  external  injuries,  or  any  internal  protru- 
ding force,  than  in  the  cranium.  Thefe  futures  often  difappear  in  old 

people,  by  the  bones  running  into  each  other  ;  which  can  do  little  preju- 
dice, becaufe  the  principal  ufe  of  the  bones  being  fo  numerous  here,  is 
to  allow  them  to  be  extended  into  a  proper  form. 

It  is  evident,  from  the  manner  of  conjunction  of  thefe  bones,  that  they 
can  have  no  motion,  except  in  common  with  the  cranium. 

The  purpofes  which  this  pile  of  bones  ferves  will  be  Ihown  in  the  de- 
fcription  which  I  am  to  give  of  each  of  them. 

Ossa  nasi,  fo  named  from  their  fituation  at  the  root  of  the  nofe,  are 
each  of  an  irregular  oblong  fquare  figure,  being  broadefl  at  their  lower 
end,  narrower!:  a  little  higher  than  their  middle,  and  becoming  fomewhat 
larger  at  the  top,  where  they  are  ragged  and  thickeft,  and  have  a  cur- 
vature forwards,  that  their  connection  with  the  frontal  bone  might  be 

ftronger.  Thefe  bones  are  convex  externally,  and  thereby  better  refift 

any  violence  from  without ;  and  they  are  concave  internally,  for  enlar- 
ging the  cavity  of  the  nofe. 

The  lower  edge  of  thefe  bones  is  unequal ;  and  is  ilretched  outwards 
and  backwards,  to  join  the  cartilages  of  the  noftrils. — Their  anterior  fide 
is  thick,  efpecially  above,  and  unequal,  that  their  conjunction  to  each 
other  might  be  ftronger ;  and  a  fmall  rifing  may  be  remarked  on  their 

inner  edge,  where  they  are  fuflained  by  the  feptum  narium.-  Their  po- 

fterior  fide,  at  its  upper  half,  has  externally  a  depreflion,  where  it  is  over- 
lopped  fome  way  by  the  maxillary  bones,  while  its  lower  half  covers  thefe 
bones  :  By  which  contrivance,  they  do  not  yield  eafily  to  preffure  applied 
to  their  fore-part  or  fides. 

A  fmall  hole  is  frequently  to  be  obferved  on  their  external  furface,  into 
which  two,  three,  or  four  holes,  which  appear  internally,  terminate,  for 
the  tranfmifhon  of  fmall  veins ;  fometimes  the  holes  go  no  further  than 
the  cancelli  of  the  bones. 

The  nafal  bones  are  firm  and  folid,  with  very  few  cells  or  cancelli  in 
them ;  the  thin  fubftance  of  which  they  confift  not  requiring  much 
marrow. 

They 
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They  are  joined  above  to  the  frontal  bone  by  the  middle  of  the  tranf- 
verfe  future ;  behind,  to  the  maxillary  bones,  by  the  lateral  nafal  fu- 
tures ;  below,  to  the  cartilages  of  the  nofe ; — before,  to  one  another, 

by  the  anterior  nafal  future  ; — internally,  to  the  feptum  narinm. 

Thefe  bones  ferve  to  cover  and  defend  the  root  of  the  nofe. 

In  an  infant,  the  nafal  bones  are  proportionally  fhorter,  and  lefs  thick 
at  their  upper  part,  than  in  an  adult,  but  are  otherwife  complete. 

Ossa  unguis,  or  lacrymali A,  are  fo  named,  becaufe  their  figure  and 
magnitude  are  fomething  near  to  thofe  of  a  nail  of  one's  finger,  and  be- 
caufe the  tears  pafs  upon  them  into  the  nofe. 

Their  external  furface  is  compofed  of  two  fmooth  concavities  and  a 

middle  ridge.  The  depreflion  behind  forms  a  fmall  fhare  of  the  orbit 

for  the  eye-ball  to  move  on ;  and  the  one  before  is  a  deep  perpendicular 
canal  or  fofa,  larger  above  than  below,  containing  part  of  the  lacrymal 
fac  and  duff.    This  is  the  part  that  ought  to  be  pierced  in  the  great  ope- 
ration for  the  Jj/lula  lacrymalis.  This  fojfa  of  the  bone  is  cribriform, 

or  has  a  great  number  of  fmall  holes  through  it,  that  the  filaments  from 
the  membrane  which  lines  it,  infinuating  themfelves  into  thefe  holes, 
might  prevent  a  feparation  of  the  membrane,  and  fecure  the  bone  in  its. 
natural  fituation. — — The  ridge  between  thefe  two  cavities  of  the  os  un- 
guis is  the  proper  boundary  of  the  orbit  at  its  internal  can i 'bus ,  and  be- 
yond which  furgeons  fhould  not  proceed  backwards  in  performing  opera- 
tions here.  The  internal  or  posterior  furface  of  this  bone  confiitsof  a- 

furrow  in  the  middle  of  two  convexities. 

The  fubftance  of  the  os  unguis  is  as  thin  as  paper,  and  very  brittle; 
which  is  the  reafon  that  thofe  bones  are  often  wanting  in  fkeletons,  and 
need  little  force  to  pierce  them  in  living  fubjects. 

Each  of  thefe  bones  is  joined  above  to  the  frontal  bone  by  part  of  the 
tranfverfe  future  — behind,  to  the  os  planum  of  the  ethmoid  bone  by  the 
fame  future  ; — before,  and  below,  to  the  maxillary  bone,  by  the  lacrymal 
future. — Internally,  the  offa  unguis  cover  fome  of  the fnus  ethmoidales  ;  nay, 
are  really  continuous  with  the  bony  lamella  which  make  up  the  fides  of  thefe 
cells  ;  fo  that  they  are  as  much  part  of  the  ethmoid  bone  as  the  offa  plana. 

Thefe  unguiform  bones  compofe  the  anterior  internal  parts  of  the  or- 
bits, lodge  a  fhare  of  the  lacrymal  fac  and  duel:,  and  cover  the  ethmoid 

cells. 
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cells.  Their  fituation  and  tender  fubftance  make  a  rafli  operator  in 

danger  of  deftroying  a  confiderable  fliare  of  the  organ  of  fmelling,  when 
he  is  performing  the  operation  of  the  fjlula  lacrymalis :  but  when  thefe 
bones  are  hurt,  they  caft  off  without  much  difficulty,  and  confequently 
the  wound  is  foon  cured,  unlefs  the  patient  labours  under  a  general  cacoe- 
thes,  or  there  is  a  predifpofition  in  the  bones  to  caries  ♦  in  which  cafe,  a 
large  train  of  bad  fymptoms  follow,  or,  at  beft,  the  cure  proves  tedious. 

Thefe  bones  are  fully  formed  in  a  new-born  child. 

Ossa  malarum  [a)  was  the  name  given  by  Celfus,  as  was  already  re- 
marked, to  all  the  upper  jaw ;  but  is  now  appropriated  to  the  prominent 
fquare  bones  which  form  the  cheek  on  each  fide.  before,  their  fur- 
face  is  convex  and  fmooth ;  backward,  it  is  unequal  and  concave,  for 
lodging  part  of  the  crotaphyte  mufcles. 

The  four  angles  of  each  of  thefe  bones  have  been  reckoned  proceffes  by 
fome. — The  one  at  the  external  canthus  of  the  orbit,  called  the  fuperior  or- 
bit ar  procefs,  is  the  longeft  and  thickeft. — The  fecond  terminates  near  the 
middle  of  the  lower  edge  of  the  orbit  in  a  fharp  point,  and  is  named  the 
inferior  orbit ar  procefs. — The  third,  placed  near  the  lower  part  of  the 
cheek,  and  thence  called  maxillary,  is  the  fhorteft,  and  neareft  to  a  right 
angle. — The  fourth,  which  is  called  zygomatic,  becaufe  it  is  extended 
backwards  to  the  zygoma  of  the  temporal  bone,  ends  in  a  point,  and  has 
one  fide  ftraight  and  the  other  floping. — Between  the  two  orbitar  angles 
there  is  a  concave  arch,  which  makes  about  a  third  of  the  external  cir- 
cumference of  the  orbit,  from  which  a  fifth  procefs  is  extended  back- 
wards within  the  orbit,  to  form  near  one  third  of  that  cavity  ;  and  hence 
it  may  be  called  the  internal  orbitar  procefs. — rFrom  the  lower  edge  of  each 
of  the  ojfa  malarum,  which  is  between  the  maxillary  and  zygomatic  pro- 
celfes,  the  majfeter  mufcle  takes  its  origin  ;  and  from  the  exterior  part  of 
the  zygomatic  procefs,  the  muf cuius  dijlortor  oris  rifes  ;  in  both  which  places 
the  furface  of  the  bone  is  rough. 

On  the  external  furface  of  each  cheek-bone,  one  or  more  fmall  holes 
are  commonly  found,  for  the  tranfmiilion  of  fmall  nerves  or  blood- vef- 
fels  from  and  fometimes  into  the  orbit. — On  the  internal  furface  are  the 
holes  for  the  paffage  of  the  nutritious  velfeis  of  thefe  bones. — A  notch  on 

the 

(a)  Jugalia  vel  zygomatica,  hypopia,  fubocularia. 
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the  outfide  of  the  internal  orbitar  procefs  of  each  of  thefe  bones  aflifts  to 
form  the  great  flit  common  to  this  bone,  and  to  the  fphenoid,  maxillary, 
and  palate  bones. 

The  fubftance  of  thefe  bones  is,  in  proportion  to  their  bulk,  thick, 
hard,  and  folid,  with  fome  cancelli. 

Each  of  the  ojfa  malarum  is  joined,  by  its  fuperior  and  internal  orbitar 
proeeffes,  to  the  os  Jrontis,  and  to  the  orbitar  procefs  of  the  fphenoid  bone, 
by  the  tranfverfe  future. — By  the  edge  between  the  internal  and  inferior 
orbitar  proeeffes,  to  the  maxillary  bone,  by  the  internal  orbitar  future. — 
By  the  ride  between  the  maxillary  and  inferior  orbitar  procefs,  again  to 
the  maxillary  bone,  by  the  external  orbitar  future. — By  the  zygomatic 
procefs,  to  the  os  temporum^  by  the  •zygomatic  future. 

The  cheek-bones  are  entire,  and  fully  ofTified  in  all  their  parts,  in  in- 
fants. 

Ossa  maxillari a  superiora,  are  the  largeft  bones,  and  conftitute 
the  far  greater  part  of  the  upper  jaw ;  which  has  appropriated  the  name  of 
maxillaria  to  them.  The  figure  of  one  of  them,  or  of  the  two  when 
joined,  is  fo  irregular,  that  words  can  fcarce  give  an  idea  of  it. 

The  procelfes  of  each  os  maxillare  may  be  reckoned  feven. — The  jirjl  is- 
the  long  nafal  one  at  its  upper  and  fore  part ;  which  is  broad  below,  and 
turns  fmaller  as  it  rifes  upwards,  to  make  the  fide  of  the  nofe.— -At  the 
root  of  this,  a  tranfverfe  ridge  may  be  obferved  within  the  noftrils,  which 
fupports  the  fore-part  of  the  upper  edge  of  the  os  fpongiofum  inferius. — 
The  fecond  is  produced  backwards  and  outwards  from  the  root  of  the  na- 
fal procefs,  to  form  the  lower  fide  of  the  orbit  j  and  therefore  may  be 
called  orbit  ar .—The  edge  of  this  orbitar  procefs,  and  the  ridge  of  the  na- 
fal one  which  is  continued  from  it,  make  a  confiderable  portion  of  the 
external  circumference  of  the  orbit. — From  the  proper  orbitar  procefs,  a 
very  rough  triangular  furface  is  extended  downwards  and  outwards,  to- 
be  connected  to  the  cheek-bone  ;  and  therefore  may  be  called  the  malar 
procefs ;  from  the  lowefl  protuberant  part  of  which  fome  fhare  of  the 
maffeter  mufcle  takes  its  rife. — Behind  the  orbitar  procefs,  a  large  tube- 
rofity  or  bulge  of  the  bone  appears,  which  is  efteemed  the  fourth  procefs. 
On  the  internal  part  of  this  we  often  meet  with  a  ridge,  almoft  of  the 
fame  height  with  that  in  the  nafal  procefs,  which  runs  tranfverfely,  and 
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is  covered  by  a  fimilar  ridge  of  the  palate  bone,  on  which  the  back-part 
of  the  upper  edge  of  the  os fpong'iofum  inferius  refls. — The  convex  back-part 
of  this  tuberofity  is  rough,  for  the  origin  of  part  of  the  external  pterygoid 
rnufcle  {a)  ;  and  more  internally  is  fcabrous,  where  the  palate  and  fphe- 
noid  bones  are  joined  to  it. — That  fpongy  protuberance  (b)  at  the  lower 
circumference  of  this  bone,  where  the  fockets  for  the  teeth  are  formed,  is 
reckoned  the  fifth.- — The  fixth  is  the  horizontal  plate,  which  forms  the 
greater  part  of  the  bafe  of  the  noftrils  and  roof  of  the  mouth  :  its  upper 
furface,  which  belongs  to  the  noftrils,  is  very  fmooth ;  but  the  other  be- 
low is  arched  and  rough,  for  the  ftronger  adhefion  of  the  membrane  of 
the  mouth,  which  is  ftretched  upon  it,  and  in  chewing,  fpeaking,  &c. 
might  otherwife  be  liable  to  be  feparated, — The  feventh  rifes  like  a  fpine 
from  the  inner  edge  of  the  laft,  and  forms  a  fmall  part  of  the  partition  of 
the  noftrils. 

The  depreiTions  in  each  maxillary  bone  are,  I.  A  ilnuoilty  behind  the 
orbitar  procefs,  made  by  the  temporal  mufcle.  2.  A  pit  immediately  be- 
fore the  fame  procefs,  where  the  origin  of  the  mufculus  elevator  labiorum 
communis,  and  elevator  labii  fuperioris,  with  a  branch  of  the  fifth  pair  of 
nerves,  are  lodged  fecurely.  3.  The  hollow  arch  of  the  palate.  4.  The 
femicircular  great  notch,  or  entry  to  the  lower  part  of  the  noftrils,  be- 
twixt the  root  of  the  nafal  procefs  and  fpine  of  the  palate-plate.  Below 
this,  the  fore-part  of  the  bone  is  flatted,  or  fometimes  hollowed,  by  the 
mufculus  depreffor  labii  fuperioris .  5.  Sockets  for  the  teeth  [c] :  The  number 
of  thefe  fockets  is  uncertain  :  for  the  fame  number  of  teeth  is  not  in  all 
people,  and  the  four  backmofl  teeth  of  each  fide  of  each  jaw  vary  greatly 
in  their  number  of  roots  ;  and  when  the  teeth  of  a  living  perfon  fall  ovit, 
or  are  taken  away,  the  fockets  fill  up  with  an  olTeous  net-work,  which 
becomes  folid  afterwards.  6.  The  lacrymal  foffa  in  the  nafal  procefs,  which 
alTifts  the  os  unguis  to  form  a  palTage  for  the  lacrymal  duel.  This  part  of 
the  bone  forming  this  foffa  is  fo  firm  and  ftrong,  that  a  furgeon  fcarce 
can  perforate  it  with  the  ordinary  inftruments  for  the  fflida  lacrymalis ; 

and  therefore  ought  to  avoid  it  in  doing  this  operation.  Immediately 

on 

(a)  Albin.  de  Oflib.  §  79.  (h)  aaT</lu. 

(c)  TSofyix,  ex/iua-xoi,  alveoli,  fofiulas,  mortariola,  frsena,  locelli,  cavse,  pralfepiola,  Iocula- 
menta. 
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on  the  outfide  of  this  there  is  a  fmall  depreffion,  from  which  the  inferior 
or  leffer  oblique  mufcle  of  the  eye  has  its  origin  (b).  7.  The  canal  on 
the  upper  part  of  the  great  tuberofity  within  the  orbit,  which  is  almoft  a 
complete  hole  :  in  this  a  branch  of  the  fuperior  maxillary  nerve  panes. — 
Befides  thefe,  the  fuperior  furface  of  the  great  bulge  is  concave,  to  re- 
ceive the  under  part  of  the  eye. — Immediately  above  the  tranfverfe  ridge 
in  the  nafal  procefs,  a  fmall  hollow  is  formed  by  the  os fpongiofum. — — In 
fome  fubjedts,  the  nafal  procefs  has  a  fmall  round  pit  above  thelacrymal 
duct,  where  the  little  tendon  or  ligament  of  the  orbicular  mufcle  of  the 
eye-lids  is  inferted.  It  is  this  tendon,  and  not  the  tendon  of  the  larger 
oblique  mufcle  of  the  eye,  which  there  is  fome  hazard  of  cutting  in  the 
operation  of  the  fjiula  lacrymalis. 

The  holes  of  this  bone  are  two  proper  and  two  common,  which  are  al- 
ways to  be  found,  befides  fever al  others,  whofe  magnitude,  number,  &c. 
are  uncertain. — The  firft  of  the  proper  is  the  external  orbitar,  immediate- 
ly below  the  orbit ;  by  which  the  infra-orbitar  branch  of  the  fecond 
branch  of  the  fifth  pair  of  nerves,  and  a  fmall  artery,  come  out,  after  ha- 
ving paffed  in  the  canal  at  the  bottom  of  the  orbit  defcribed  numb.  7.  of 
the  depreffions. — This  hole  is  often  double,  and  that  when  the  nerve  has 
happened  to  fplit  before  it  has  efcaped  from  the  bone. — The  fecond  is  the 
foramen  incifvvum,  juft  behind  the  fore-teeth,  which,  at  its  under  part,  is 
one  irregular  hole  common  to  both  the  maxillary  bones  when  they  are 
joined :  but,  as  it  defcends,  foon  divides  into  two,  three,  or  fometimes 
more  holes  ;  fome  of  which  open  into  each  noftril.  Through  them  fmall 
arteries  and  veins,  and  a  twig  of  the  fecond  branch  of  the  fifth  pair  of 
nerves  pafs,  and  make  a  communication  between,  or  join  the  lining  coats 
of  the  nofe  and  mouth. — In  fome  fubjecls,  Stents  duel:  may  be  traced 
fome  way  on  the  fide  of  thefe  paffages  next  to  the  nofe,  and  fmall  orifices 
may  be  obferved  opening  into, the  mouth. 

The  firft  common  hole  is  that  which  appears  at  the  inner  fide  of  the 
back- part  of  the  tuberofity  and  of  the  fockets  of  the  teeth,  and  is  formed 
by  ^f°Jfa  in  this  bone,  and  a  correfponding  one  in  the  os  palaii :  Through 
it  a  nerve,  which  is  a  branch  of  the  fecond  branch  of  the  fifth  pair,  runs 

to  the  palate.  The  other  common  hole  is  the  great  flit  in  the  outfide 

P  of 

4&)  Winflow,  Expofition  Anatomique  des  Os  Sees,  §  276, 
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of  tlie  orbit  defcribed  already  as  the  fecond  common  hole  of  the  fphe- 
noid  bone. 

On  the  nafal  procefs  often  holes  may  be  obferved  for  the  paffage  of 
veftels  to  the  fubftance  of  the  bones  j  and  at  the  back-part  of  each  tube- 
roiity  feveral  foramina  are  placed,  for  the  tranfmiffion  of  nerves  to  the 
cavity  within  :  But  thefe  are  uncertain. 

All  the  body  of  the  maxillary  bone  is  hollow,  and  leaves  a  large finus 
a-kin  to  the  frontal  and  fphenoid ;  which  is  commonly,  but  unjuftly,  called 
antrum  Higkmorianum  (a).  When  the  os  maxillare  is  fingle,  or  feparated 
from  all  the  other  bones  of  a  fkeleton,  its  antrum  appears  to  have  a  large 
aperture  into  the  noftrils  :  but,  in  a  recent  fubject,  it  is  fo  covered  at  its 
back-part  by  the  palate  bone,  in  the  middle  by  the  os  fpongiofum  inferius, 
before  by  a  ftrong  membrane,  that  one  or  fometimes  two  holes,  fcarce 
larger  than  a  crow-quill,  are  only  left  at  the  upper  part ;  which,-  after  a 
Ihort  winding  progrefs,  open  into  the  noftrils  between  the  two  ojfa  fpon.'- 
giofa. — At  the  bottom  of  this  cavity,  we  may  often  obferve  fome  protur 
berances,  in  which  the  fmall  points  of  the  roots  of  the  teeth  are  contain- 
ed (£). — This  cavern  and  the  fockets  of  the  teeth  are  often  divided  by 
the  interpofition  only  of  a  very  thin  bony  plate,  which  is  liable  to  be 
eroded  by  acrid  matter  collected  in  the  antrum,  or  to  be  broke  in  drawing 
a  tooth  (c).  The  fymptoms  of  a  collection  of  matter  here  naturally  led 
us  to  the  practice  of  pulling  out  the  teeth  ,  and  piercing  through  this  plats » 
into  the  antrum,  to  procure  an  evacuation  of  the  collected  matter  ;  by 
which  confiderable  fervice  is  frequently  done  (d). 

The  maxillary  finufes  have  the  fame  ufes  as  the  frontal  and  fphenoidal ; 
and  the  fituation  of  the  finufes  is  fuch,  that  the  liquor  drilling  from  them, 
from  the  cells  of  the  ethmoid  and  palate  bones,  and  from  the  lacrymal 
ducts,  may  always  moiften  all  the  parts  of  the  membrane  of  the  nares  in 
the  different  fituations  which  the  head  is  in. 

Though  the  membranes  which  line  the  frontal,  fphenoidal,  and  maxillary, 
finufes,  are  continuations  of  the  one  which  covers  the  bones  within  the 
nofe ;  yet  they  are  much  thinner  than  it  is,  and  have  fo  much  fmaller 

veifels, 

(a)  Gense.        (b)  Highmore,  Difquif.  Anat.  lib.  3.  part  2.  cap.  1.  (c)  Id.  ibid. 

(d)  Cowper  in  Drake's  Anthropol.  book  3.  chap.  10. — Medical  Effays  and  Obfervatianss 
vol.  v.  art.  30.  or  n°  27.  of  this  Collection. 
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veffels,  that  the  injection,  which  makes  the  membrane  of  the  nofe  red 
all  over,  fills  only  fome  few  veffels  of  the  maxillary  fimfes,  and  fcarce  is 
obferved  in  the  frontal  and  fphenoidal.  Are  not  the  larger  veffels  intended 
for  a  more  plentiful  fecretion  of  a  vifcid  liquor  to  defend  the  membrane 
from  the  effects  of  the  perflatus,  which  is  conftantly  through  the  nofe  ? 
Are  not  the  membranes  which  have  the  fmalleft  veffels,  ceteris  paribus, 
the  mo  ft  fenfible  X  Are  not  many  phenomena  of  fmelling,  inflamma- 
tions of  thefe  parts,  megrim,  polypi,  &c.  depending  on  this  ftructure  of 
thefe  membranes  ? 

The  fubftance  of  the  offa  maxillaria  is  compact  and  firm,  except  at  the 
inferior  proceffes,  in  which  the  teeth  are  lodged,  where  it  is  very 
fpongy. 

The  maxillary  bones  are  joined  above  by  the  upper  ends  of  their  nafal 
proceffes  to  the  os  frontis,  by  the  tranfverfe  future  ; — at  the  fides  of  thefe 
proceffes,  to  the  offa  unguis,  by  the  lacrymal  futures  ; — to  the  nafal  bones, 
by  the  lateral  nafal  futures  ; — by  their  orbitar  proceffes,  to  the  cheek  bones, 
by  the  external  orbitar  futures  ; — by  the  internal  fides  of  the  internal  or- 
bitar proceffes,  to  the  offa  plana,  by  part  of  the  ethmoidal  future  j — by  the 
back-part  of  the  tuberofities,  to  the  palate  bones,  by  the  futures  palato- 
maxillares ; — by  the  poflerior  edges  of  their  palatine  lamella,  to  the  offa 
palati,  by  the  tranfverfe  palate  future ; — by  their  nafal  fpines,  to  the  vo- 
mer, by  the  fpinous  future ; — by  their  fockets,  to  the  teeth,  by  gomphofis ; 
— by  the  internal  edge  of  the  palate-plate,  to  one  another,  by  the  longitu- 
dinal palate  future,  on  the  upper  and  fore-part  of  which  a  furrow  is  left 
for  receiving  the  cartilage  which  forms  the  partition  of  the  noftrils  ; — be- 
tween the  fore-part  of  the  noftrils  and  mouth,  to  each  other,  by  the  my- 
flachial  future ; — fometimes  they  are  connected  to  the  offa  fpongiofa  infe- 
riora,  by  a  plain  concretion  or  union  of  fubftance. 

Thefe  bones  form  the  greater  part  of  the  nofe  and  of  the  roof  of  the 
mouth,  and  a  confiderable  fhare  of  the  orbit.  They  contain  fixteen  teeth, 
give  rife  to  mufcles,  tranfmiffion  to  nerves,  &c.  as  mentioned  in  the 
defcription  of  their  feveral  parts. 

In  each  of  the  max  diary  bones  of  a  new-born  child,  the  external  orbi- 
tar procefs  is  hollow,  with  remarkable  holes  in  it : — there  are  five  fockets 
for  the  teeth  5  of  which  the  two  poflerior  are  very  large,  and,  when  di- 

P  2  vided 
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vided  by  a  fecond  crofs  partition,  make  the  number  of  fockets  fix  {a).— - 
The  palate-plate  is  cribriform  about  the  middle.  The  great  tuberofity  is 
not  formed  ; — inftead  of  the  antrum,  there  is  only  an  oblong  depreffion 
at  the  fide  of  the  noftrils. 

Ossa  palati  are  commonly  defcribed  as  two  fmall  fquare  bones,  at 
the  back-part  of  the  palate  or  roof  of  the  mouth ;  though  they  are  of 
much  greater  extent,  being  continued  up  the  back-part  of  the  noftrils  to 
the  orbit  {b).  Each  palate-bone  may  therefore  be  divided  into  four  parts ; 
the  palate  fquare  bone,  the  pterygoid  procefs,  nafal  lamella,  and  orbitar 
procefs. 

The  fquare  bone  is  unequally  concave,  for  enlarging  both  the  mouth 
and  cavity  of  the  nofe.  The  upper  part  of  its  internal  edge  rifes  in  a 
fpine,  after  the  fame  manner  as  the  palate-plate  of  the  maxillary  bone 
does,  to  be  joined  with  the  vomer. — Its  anterior  edge  is  unequally  ragged, 
for  its  firmer  connection  with  the  palate-procefs  of  the  os  maxillare. — The 
internal  edge  is  thicker  than  the  reft,  and  of  an  equal  furface,  for  its  con- 
junction with  its  fellow  of  the  other  fide. — Behind,  this  bone  is  fome- 
what  in  form  of  a  crefcent,  and  thick,  for  the  firm  connection  of  the  ve— 
lum  pendulum  palati ;  the  internal  point  being  produced  backwards,  to  af- 
ford origin  to  the  palato-Jlaphylinus  or  azygos  mufcle. — This  fquare  bone 
is  well  diflinguifhed  from  the  pterygoid  procefs  by  a  perpendicular  fojfa, 
which,  applied  to  fuch  another  in  the  maxillary  bone,  forms  a  paffage 
for  the  palatine  branch  of  the  fifth  pair  of  nerves  ;  and  by  another  fmall 
hole  behind  this,  through  which  a  twig  of  the  fame  nerve  pafTes. 

The  pterygoid  procefs  is  fomewhat  triangular,  having  a  broad  bafe, 
and  ending  fmaller  above.  The  back-part  of  this  procefs  has  three  fojfce 
formed  in  it:  the  two  lateral  receive  the  ends  of  the  two  plates  of  the 
fphenoid  bone,  that  are  commonly  compared  to  a  bat's  wing  ;  the  middle 
fbffamdk.es  up  a  part  of  what  is  commonly  called  the  fojfa  pterygoidea.  The 
fore-fide  of  this  palatine  pterygoid  procefs  is  an  irregular  concave,  where 
it  receives  the  back-part  of  the  great  tuber ofity  of  the  maxillary  bone. — Fre- 
quently feveral  fmall  holes  may  be  obferved  in  this  triangular  procefs, 

particularly 

(a)  Albin..  Ofteogen.  tab,.  5.  fig.  45. — Ungebav.  de  Dentit.  fecund,  jun.  §  1. 

(b)  Euftach.  tab.  47.  fig.  1,  3,  6,  7,  8. — Vidus  Vidius,  de  Anat.  lib.  2.  cap.  2.  exgli~ 
cat.  tab.  6.  fig.  19.— Winflow,  Memoires  de  l'Acad..des  Sciences,  1720. 
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particularly  one  near  the  middle  of  its  bafe,  which'  a  little  above  commu- 
nicates with  the  common  and  proper  holes  of  this  bone  already  taken  no- 
tice of. 

The  nafal  lamella  of  this  bone  is  extremely  thin  and  brittle,  and  rifes 
upwards  from  the  upper  fide  of  the  external  edge  of  the  fquare-bone,  and 
from  the  narrow  extremity  of  the  pterygoid  procefs  ;  where  it  is  fo  weak, 
and  at  the  fame  time  fo  firmly  fixed  to  the  maxillary  bone,  as  to  be  very 

liable  to  be  broken  in  feparating  the  bones.  From  the  part  where  the 

plate  rifes,  it  runs  up  broad  on  the  infide  of  the  taberofity  of  the  maxillary 
bone,  to  form  a  confiderable  fhare  of  the  fides  of  the  maxillary  finus^  and 
to  clofe  up  the  fpace  between  the  Jphenoid  and  the  great  bulge  of  the  max- 
illary bone,  where  there  would  otherwife  be  a  large  flit  opening  into  the 
noftrils  (a).  From  the  middle  internal  fide  of  this  thin  plate,  a  crofs 
ridge  placed  on  fuch  another  of  the  maxillary  bone  is  extended ;  on 
it  the  back-part  of  the  os  Jpongiojum  inferius  refls. — Along  the  outfide 
of  this  plate,  the  perpendicular  fo/fa  made  by  the  palate  nerve  is  obfer- 
vable. 

At  the  upper  part  of  this  nafal  plate,  the  palate-bone  divides  into  two 
procefTes,  which  I  already  named  orbitar ; — between  which  and  the  body 
of  the  Jphenoid  bone,  that  hole  is  formed  which  I  mentioned  as  the  laft 
of  the  holes  common  to  the  Jphenoid  bone. — Sometimes  this  hole  is  wholly 
formed  in  the  os ■  palati,  by  a  crofs  plate  going  from  the  one  orbitar  pro- 
cefs to  the  other.  A  nerve,  artery,  and  vein,  belonging  to  the  noftrils, 
pafs  here. — The  anterior  of  the  two  orbitar  procefTes  is  the  largeft,  and 
has  its  fore-part  contiguous  to  the  back- part  of  the  maxillary  Jinus,  and 
its  upper  furface  appears  in  the  bottom  of  the  orbit,  behind  the  back- 
part  of  the  os  maxillare  and  planum. — It  has  cells  behind,  refembling  thofe 
of  the  ethmoid  bone,  to  which  it  is  contiguous  :  it  is  placed  on  the  aper- 
ture of  the  Jtnus  Jphenoidalis,  fo  as  to  leave  only  a  round  hole  at  its  upper 
fore-part. — The  other  part  of  the  orbitar  procefs  is  extended  along  the  in- 
ternal fide  of  the  upper  back  part  of  the  maxillary  tuberoJ/tyi  to  the  bafe  of 
the  Jphenoid  bone,  between  the  root  of  the  procejfus  azygos  and  the  ptery- 
goid procefs. 

The  palate  fquare  part  of  this  palate-bone,  and  its  pterygoid  procefs, 

are 

(a)  Albin.  de  Offib.  §  88-. 
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are  firm  and  flrong,  with  fome  cancdli ;  but  the  nafal  plate  and  orbitar 
proceffes  are  very  thin  and  brittle. 

The  palate-bones  are  joined  to  the  maxillary ,  by  the  fore-edge  of  the 
palate  fquare  bone,  by  the  tran/verfe  palate  future : — By  their  thin  nafal 
plates,  and  part  of  their  orbitar  proceffes,  to  the  fame  bones,  by  the  pa- 
lato-maxillares  futures  :— -By  their  pterygoid  proceffes,  and  back-part  of  the 

nafal plates,  to  the  alee  'vefpertilionum,  by  the  fphenoid  future :  By  the 

tranfverfe  ridges  of  the  nafal  plates,  to  the  offa  fpongiofa  inferiora,  by  con- 
tact ;  hence  frequently  there  is  an  intimate  union  of  the  fubfhance  of 

thefe  bones  in  old  fkulls :  By  the  orbitar  proceffes,  to  the  offa  plana 

and  cellules  ethmoidece,  by  the  ethmoid  future  :  To  the  body  of  the  fphe- 
noid bone,  by  the  fphenoid  future : — By  the  internal  edge  of  the  fquare 
bones,  to  each  other,  by  the  longitudinal  palate-future ;  and  by  their  na- 
fal fpines,  to  the  'vomer,  by  the  fpinous  future. 

The  palate-bones  form  part  of  the  palate,  noftrils,  orbits,  and  foffa 
pterygoideee ;  and  they  cover  part  of  the  finus  maxillares,  fphenoidales,  and 
ethmoidei. 

Thefe  bones  are  very  complete  in  a  new-born  infant,  the  nafal  plates 
being  then  thicker  and  ftronger  than  in  adults  ;  but  the  orbitar  proceffes 
have  not  the  cells  which  appear  in  the  bones  of  adults. 

When  we  are  acquainted  with  the  hiftory  of  thefe  bones,  the  reafon  is 
evident  why  the  eyes  are  fo  much  affected  in  ulcers  of  the  palate,  as  to 
be  often  attended  with  blindnefs,  which  frequently  happens  in  an  ill- 
managed  lues  venerea ;  or  why,  on  the  other  hand,  the  palate  fuffers  from 
an  agylops  [a). 

Ossa  turbinate,  or  fpongiofa  inferior  a,  refemble  the  fuperior  offa 
fpongiofa  in  fhape  and  fubftance,  but  have  their  anterior  and  upper  edges 
contiguous  to  the  tranfverfe  ridges  of  the  nafal  proceffes  of  the  maxillary 

and  palate  bones.  -From  their  upper  ftraight  edge,  two  fmall  proceffes 

fland  out :  the  pofterior,  which  is  the  broadeft,  defcends  to  cover  fome  of 
the  antrum  Highmorianum ;  the  anterior  rifes  up  to  join  the  os  unguis,  and 
to  make  part  of  the  lacrymal  duel. 

Below  the  fpongy  bones  already  mentioned,  there  are  fome  times  two 
others,  one  in  each  noftril,  which  feem  to  be  a  production  of  the  fides  of 

the 

(a)  Hoffrs.an.  in  Ephemerid.  German,  cent.  i.  &  2.  obferv.  135. 
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the  maxillary  Jinus  turned  downwards  (a).  When  this  third  fort  of  fpon- 
gy  bones  is  found,  the  middle  one  of  the  three  in  each  noflril  is  the  lar- 
sreft.  and  the  loweft  is  the  fmallefl. — Befides  all  thefe,  there  are  often  fe- 
veral  other  fmall  bones  Handing  out  into  the  noflrils,  that,  from  their 
fhape,  might  alfo  deferve  the  name  of  turbinate,  but  are  uncertain,  in 
their  bulk,  fituation,  and  number  (b). 

The  names  of  thefe  bones  fufficiently  declare  their  fpongy  fub fiance,, 
which  has  no  firm  external  plate  covering  it. 

They  are  joined  to  the  ojfa  maxillaria,  palaiiy  and  unguis^  in  old  fubjedls, 
by  a  firm  union  of  fubflance :  and  as  this  happens  alfo  frequently  in 
people  of  no  great  age,  fome  (c)  are  of  opinion  that  they  mould  be 
efleemed  part  of  the  palate-bones  ;  others  (d)  think,  that,  fince  their  up- 
per edge  is  continued  by  a  plate  to  part  of  the  os  etbmoides,  they  ought  to 
be  efleemed  to  be  a  part  of  this  bone. 

Their  ufe  is,  to  flraiten  the  noflrils,  to  afford  a  large  furface  for  extend- 
ing the  organ  of  fmelling,  to  cover  part  of  the  antra  maxillaria,  and  to 
affifl  in  forming  the  under-part  of  the  lacrymal  duels,  the  orifices  of 
which  into  the  nofe  are  concealed  by  thefe  bones. 

The  ojja  turbinata  are  nearly  complete  in  a  new-born  infant. 

Vomer,  or  bone  refembling  a  plough-fhare,  is  the  thirteenth  of  the 
upper  jaw,  without  a  fellow,  forming  the  lower  and  back  parts  of  the 
partition  of  the  nofe  (<?). 

The  figure  of  this  bone  is  an  irregular  rhomboid.-— Its  fides  are  flat  and 
fmooth. — Its  poflerior  edge  appears  in  an  oblique  direction  at  the  back- 
part  of  the  noflrils. — The  upper  one  is  firmly  united  to  the  bafe  of  the 
fpbenoid  bone,  and  to  the  nafal  plate  of the  ethmoid;  and,  when  it  can  be 
got  feparated,  is  hollow,  for  receiving  the  procerus  azygos  of  the  fphenoid\ 
 The  anterior  edge  has  a  long  furrow  in  it,  where  the  middle  carti- 
lage of  the  nofe  enters. — The  lower  edge  is  firmly  united  to  the  nafal 
fpines  of  the  maxillary  and  palate  bones. — Thefe  edges  of  this  bone  are 
muck  thicker  than  its  middle,  which  is  as  thin  as  the  finefl  paper ;  by 

which; 

(a)  Cowper  in  Drake's  Anthropol.  book  3,  chap.  10. 

(b)  Santorin.  Obfervat.  Anatomic,  cap.  5.  §  9.  (c)  Id.  ibid.  cap.  5.  §  7. 

(d)  Hunauld,  in  Memoires  de  l'Acad.  des  Sciences,  1730. 

(e)  Columb.  de  Re  Anat.  lib.  n  cap.  8. — Fallop.  Obfervat.  Anatom. 
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which,  and  the  firm  union  or  connection  this  bone  has  above  and  below, 
it  can  very  feldom  be  feparated  entire  in  adults :  but  in  a  child  it  is 
much  more  eafily  feparated  entire,  and  its  ftructure  is  more  diftindly 
feen  ;  wherefore  I  mail  examine  all  its  parts  of  fuch  a  fubjecl. 

Its  fituation  is  not  always  perpendicular,  but  often  inclined  and  bend- 
ed to  one  fide,  as  well  as  the  nafal  plate  of  the  ethmoid  bone. 

The  'vomer  is  convex  at  its  upper  part ;  and  then  is  ftraight  as  it  is  ex- 
tended downwards  and  forwards,  where  it  is  compofed  of  two  plates ; 
the  edges  of  which  have  a  great  number  of  fmall  proceffes,  difpofed 
fomewhat  like  the  teeth  of  a  faw,  but  more  irregularly,  and  feveral  of 
them  are  refle&ed  back.  Between  thefe  plates  a  deep  fojfa  is  left,  which, 
fo  far  as  the  top  of  the  curvature,  is  wide,  and  has  ftrong  fides,  for  re- 
ceiving the  procerus  azygos  of  the  fphenoid  bone.  Beyond  the  arch  for- 
wards, the  fojfa  is  narrower  and  fhallower  gradually  to  the  point  of  the 
bone,  receiving  for  fome  way  the  nafal  lamella  ethmoidea ;  which,  after 
the  offification  is  complete,  is  fo  clofely  united  to  the  vomer  by  the  little 
proceffes  piercing  into  its  fubftance,  as  to  prevent  any  feparation ;  on 
which  account  it  has  been  efteemed  by  fome  (a)  a  part  of  the  ethmoid 
bone.    The  middle  cartilage  of  the  nofe  fills  up  what  remains  of  the  fojjli 

at  its  fore-part.  The  pofterior  edge  of  the  vomer ,  which  appears  above 

the  back-part  of  the  palate-bones,  is  broader  above ;  but,  as  it  defcends 
forwards,  becomes  thinner,  though  it  is  ftill  folid  and  firm. — The  lower 
edge  of  this  bone,  which  refts  on  the  nafal  fpine  of  the  palate  and  maxil- 
lary bones,  has  a  little  furrow  on  each  fide  of  a  fmall  middle  ridge,  an- 
fwering  to  the  fpines  of  the  bones  of  different  fides,  and  the  interfUces 
between  them.  This  edge  and  the  upper  one  meet  in  the  pointed  fore- 
end  of  this  bone. 

The  body  of  the  vomer  has  a  fmooth  furface,  and  folid  but  thin  fub- 
ftance ;  and  towards  its  fides,  where  it  is  thickefl,  fome  cancelli  may  be 
obferved  when  the  bone  is  broken. 

It  is  joined  above  to  the  fphenoid  and  ethmoid  bones,  and  to  the  middle 
cartilage  of  the  nofe,  by  fchindylefis ; — below,  to  the  maxillary  and  pa- 
late-bones, by  the  Jpinous  future. 

The  vomer  divides  the  noflrils ;  enlarges  the  organ  of  fmelling,  by  al- 
lowing 

(a)  Lieutaud,  Eflais  Anatomiques  I.  fe£t.  l'os  ethmoide. 
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lowing  place  for  expanding  the  membrane  of  the  nofe  on  its  fides  j  and 
fuftains  the  palate-plates  of  the  maxillary  and  palate  bones,  which  other- 
wife  might  be  in  hazard  of  being  prefTed  into  the  noflrils  ;  while  the  'vo- 
mer is  fecured  from  muffling  to  one  fide  or  other  by  the  double  fchindyle- 
fs,  by  which  it  is  joined  to  the  bones  above  and  below. 

Thefe,  then,  are  all  the  bones  which  compofe  the  upper  jaw,  except  the 
teeth,  which  are  fo  much  a-kin  to  thofe  of  the  lower  jaw,  that  I  choofe 
to  make  one  defcription  ferve  for  both  ;  in  which  the  differences  obfer- 
vable  in  them  fhall  be  remarked,  after  the  fecond  part  of  the  face,  the 
lower  jaw,  is  examined  ;  becaufe  the  ftructure  of  the  teeth  cannot  be  well 
underftood,  until  the  cafe  in  which  they  are  fet  is  explained. 

Maxilla  inferior  (a),  the  lower  jaw,  confifts  only  of  one  moveable 
bone,  and  fixteen  teeth  incafed  into  it. 

This  bone,  which  is  fomewhat  of  the  figure  of  the  Greek  letter  »,  is 
fituated  at  the  lower  part  of  the  face,  fo  as  its  convex  middle  part  is  for- 
wards, and  its  legs  are  ftretched  back.  It  is  commonly  divided  into  the 
chin,  fides,  and  procefles. — The  chin  is  the  middle  fore-part ;  the  extent 
of  which  to  each  fide  is  marked  on  the  external  furface  by  the  holes  ob- 
fervable  there,  and  internally  by  the  beginning  of  an  oblique  ridge- 
Beyond  thefe,  the  fides  appear ;  and  are  continued  till  the  bone,  by  bend- 
ing upwards,  begins  to  form  the  procefles. 

On  the  fore-part  of  the  chin,  a  tranfverfe  ridge  appears  in  the  middle, 
on  each  fide  of  which  the  mufculi  quadratic  or  deprejfores  labii  inferioris, 
and  the  levatores  labii  inferioris,  deprefs  the  bone  :  and,  below  thefe  prints, 

a  fmall  rifing  may  be  obferved,  where  the  deprejfores  commence.  On 

the  back-part  of  the  chin,  fometimes  three,  always  two,  fmall  protube- 
rances appear  in  the  middle.  To  the  uppermoft,  when  it  is  feen,  the 
frcenum  of  the  tongue  is  connected.  From  the  middle  one,  the  mufculi 
genioglojji  rife  ;  and  from  the  loweft.  the  geniohyoidci  have  their  origin. 
Below  the  laft,  we  fee  two  rough  finuofities,  formed  by  the  digafric 
mufcles. 

At  the  lower  and  fore  part  of  the  external  furface  of  each  fide  of  the 
lower  jaw,  a  fmall  eminence  may  be  obferved,  where  the  a'eprejfor  la- 
horium  communis  rifes.    Near  the  upper  edge  of  the  fide,  a  ridge  runs 

length- 
fa)  Tivo?,  a-iayuv,  mandibula,  fades. 


122 


OF    THE  SKELETON. 


lengthwife,  to  which  the  under-part  of  the  mufculus  buccinator  is  con- 
nected. Internally,  towards  the  upper  edge  of  each  fide,  another  ridge 

appears,  from  which  the  mylohyoidei  have  their  origin,  and  to  which  the 
internal  membrane  of  the  gums  adheres. 

In  the  upper  edge  of  both  chin  and  fides,  are  a  great  many  deep  pits  or 
fockets,  for  receiving  the  roots  of  the  teeth.  The  number  and  magni- 
tude of  thefe  fockets  are  various,  becaufe  of  the  different  number,  as 
well  of  the  teeth  themfelves  as  of  their  roots,  in  different  people.  Thefe 
fockets  in  this  lower  jaw,  as  well  as  in  the  upper  one,  are  lefs  deep  as  old 
age  comes  on:  when  freed  from  the  teeth  by  any  means,  they  are  fome 
time  after  filled  up  with  an  offeous  net-work,  which  at  lafl  becomes  en- 
tirely folid,  and  as  fmooth  as  any  other  part  of  the  bone ;  fo  that,  in  a 
great  many  old  jaws,  one  cannot  obferve  a  veftige  of  the  fockets  :  but 
then  the  jaw-bone  becomes  lefs,  and  much  narrower  (<?). — Hence  we  may 
know  why  the  chin  and  nofe  of  edentulous  people  are  much  nearer  than 
before  the  teeth  were  loft ;  while  their  lips  either  fall  in  towards  the 
mouth,  or  fland  prominent  forwards.  When  new  teeth  are  protru- 
ded, new  fockets  are  formed  (b).  The  lower  edge  of  the  chin  and 

fides  is  fmooth  and  equal,  and  is  commonly  called  the  bafe  of  the  lower 
jaw. — The  ends  of  the  bafe,  where  the  jaw  turns  upwards,  are  called  its 
angles :  the  external  furface  of  each  of  which  has  feveral  inequalities  upon 
it,  where  the  majfeter  mufcle  is  inferted  j  as  the  internal  furface  alfo  has, 
where  the  pterygoideus  internus  is  inferted,  and  a  ligament,  extended  from 
the  Jlyloid  procefs  of  the  temporal  bone,  is  fixed. 

The  proceffes  are  two  on  each  fide.  The  anterior  fharp  thin  coronoid 

ones  have  the  crotaphite  mufcles  inferted  into  them.  The  pofterior  pro- 
ceffes, or  condyles  (<:),  terminate  in  an  oblong  fmooth  head,  fupported  by 
a  cervix.  The  heads,  whofe  greateft  length  is  tranfverfe,  and  whofe  con- 
vexity is  turned  forwards,  are  tipped  with  a  cartilage,  as  the  articulated 
parts  of  all  other  moved  bones  are. — The  fore-part  of  the  root  and  neck 
of  thefe  condyloid  proceffes  are  a  little  hollow  and  rough,  where  the  exter- 
nal pterygoid  mufcles  are  inferted. 

The  holes  of  the  lower  jaw  are  two  on  each  fide;  one  at  the  root  of 
the  proceffes  internally,  where  a  large  branch  of  the  third  branch  of  the 

fifth 

(a)  Virfal.  Anat.  lib.  i.  cap.  10.  (£)  Fallop.  Obfeiv.  Anat.  (c)  Articulatcrii. 
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fifth  pair  of  nerves  enters  with  an  artery,  and  a  vein  returns.  A  fmali 
fharp  procefs  frequently  juts  out  backwards  from  the  edge  at  the  fore- 
part of  this  hole,  to  which  a  ligament,  extended  from  the  temporal  bone, 
is  fixed  (a)y  which  faves  the  nerve  and  veflels  from  being  too  much  pref- 

fed  by  the  pterygoid  mufcles.  From  the  lower  fide  of  this  hole,  either 

a  fmall  fuperficial  canal  or  a  furrow  defcends,  where  a  branch  of  the 
nerve  is  lodged,  in  its  way  to  the  mylo-hyoideus  mufcle  and  fublingual 

gland  (£).  The  other  hole  is  external,  at  the  confines  of  the  chin, 

where  branches  of  the  nerve  and  vefTels  come  out.  The  canal  betwixt 

thefe  two  holes  is  formed  in  the  middle  of  the  fubftance  of  the  bone ; 
and  is  pierced  by  a  great  number  of  fmall  holes,  by  which  the  nerves  and 
blood-veffels  of  the  cancelli  and  teeth  pafs.  This  canal  is  continued  a 
little  further  than  the  external  hole  at  the  chin. — On  account  of  the  ve£- 
fels  and  nerves  in  the  lower  jaw,  fractures  of  it  may  be  attended  with 
dangerous  fymptoms. 

The  furface  of  the  lower  jaw  is  hard  and  firm,  except  at  the  fpongy 
fockets,  where,  however,  it  is  ftronger  than  the  upper  jaw.  Its  inter- 
nal fubftance  is  cellular,  without  any  folid  partition  between  the  cancelli 

in  its  middle,  At  the  bafe,  efpecially  of  the  chin,  where  this  bone 

is  moft  expofed  to  injuries,  the  folid  fides  of  it  are  thick,  compact,  and 
hard. 

The  lower  jaw  generally  receives  the  roots  of  fixteen  teeth  into  its 
fockets  by  gomphofis ;  and  its  condyloid  procefTes,  covered  with  cartilage, 
are  articulated  with  the  temporal  bones,  in  a  manner  that  is  not  commonly 
defcribed  right :  For,  as  was  already  mentioned  in  the  defcription  of  the 
temporal  bones,  not  only  the  fore-part  of  the  cavity  between  the  zygo- 
matic^ auditory,  and  'vaginal  procefTes,  but  alfo  the  adjoining  tubercle  at 
the  root  of  the  zygomatic  procefs  of  each  os  temporum,  is  covered  with  a 

fmooth  cartilage,  for  this  articulation.  Here  alfo  an  intermediate 

moveable  cartilage  is  placed,  which  being  thin  in  the  middle,  and  thick 
at  the  edges,  is  concave  on  both  fides  ;  and  is  connected  fo  firmly  by  li- 
gaments to  each  condyle,  as  to  follow  the  motions  of  the  condyle ;  and  fo 
loofely  to  the  temporal  bone,  as  readily  to  change  its  fituation  from  the  ca- 
vity to  the  tubercle,  and  to  return  again  ;  while  the  common  ligament  of 

0^2  the 

(a)  Weitbrecht.  Syndefmolog.  fig.  32.  i.        (*)  Palfyn.  Anat.  Chirur.  traite  5.  chap.  6. 
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the  articulation  affords  fpace  enough  for  fuch  a  change  of  place  back- 
wards and  forwards  ;  but,  like  other  ligaments  of  the  joints  by  gmgl'i- 
musy  is  flrong  and  fhort  at  the  fides,  to  confine  the  lateral  motions. 

When,  therefore,  the  teeth  of  both  jaws  coincide,  the  condyles  are 
lodged  fecurely  in  the  temporal  cavities ;  but  their  motions  to  either  fide 
muft  be  confined  both  by  the  firmnefs  of  the  ligaments,  and  the  rifing 

brims  which  are  on  each  fide  of  the  cavities.  When  the  jaw  is  brought 

direclly  forwards,  the  condyle  and  intermediate  cartilages  defcend  and 

advance  forwards  upon  the  tubercles.  In  this  fituation,  the  lateral 

motions  are  a  little  more  free  than  in  the  former  one,  from  the  want  of 

rifing  brims  to  flop  the  condyles.  When  the  fore-teeth  of  the  lower 

jaw  are  moved  forwards,  and  to  a  fide,  the  condyle  of  the  oppofite  fide 
is  either  advanced  from  the  cavity  to  the  tubercle,  while  the  condyle  of 
the  fame  fide  remains  in  the  cavity ;  or  if  both  condyles  are  on  the  tu- 
bercles, when  the  jaw  is  moved  obliquely  to  a  fide,  the  condyle  of  the 
fide  to  which  the  motion  is  made  Aides  back  from  the  tubercle  to  the  ca- 
vity. When  the  mouth  is  opened  by  the  defcent  of  the  lower  jaw,  the 

fore-part  of  it,  where  the  deprejjing  mufcles  are  fixed,  is  drawn  back- 
wards, as  well  as  downwards,  while  refiflance  is  made  to  the  angles  mo- 
ving backwards  by  the  majfeter  and  internal  pterygoid  mufcles,  and  at  the 
fame  time  the  external  pterygoid  draw  the  condyles  and  their  moveable 
cartilages  forwards ;  and  therefore,  when  the  mouth  is  opened,  the  con- 
dyles are  carried  forwards  upon  the  tubercles,  and  the  axis  of  motion  of 
the  bone  is  a  little  above  its  angles.  But  in  this  fituation  there  is  lefs  re- 
fiflance than  in  any  other  to  the  condyles  luxating  forwards ;  a  difeafe 
which  feldom  happens,  except  when  people  are  gaping  too  wide :  and 
therefore  the  common  practice  of  nurfes,  who  fupport  the  jaw  of  infants 
when  yawning,  is  reafonable. — In  chewing,  there  is  a  fucceflion  of  the 
motions  above  defcribed  (a). 

Here  a  general  remark  may  be  made,  That  wherever  moveable  carti- 
lages are  found  in  joints,  either  the  articulated  bones  are  of  fuch  a  figure, 
or  fo  joined  and  fixed  by  their  ligaments,  that  little  motion  would  be  al- 
lowed without  fuch  cartilages  j  or  elfe  fome  motions  are  neceffary  to  the 

right 

(a)  For  a  more  full  account  of  this  articulation,  vid.  Edinburgh  Medical  Effays  and  Ob- 
fervations,  vol.  i.  art.  n.  and  vol.  iii.  art.  13.  or  N°  V.  of  this  Collection. — Memoirea 
de  l'Acad.  des  Sciences,  1744. 
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right  ufe  of  the  member,  which  the  form  of  the  articulation  would  not 
otherwife  admit  of.  This  will  more  fully  appear  after  the  other  joints 
with  fuch  cartilages  are  defcribed. 

In  a  child  born  to  the  full  time,  the  lower  jaw  is  compofed  of  two 
bones,  connected  by  a  thin  cartilage  in  the  middle  of  the  chin,  which 
gradually  ofiifies,  and  the  two  bones  intimately  unite. — In  each  of  thefe 
bones  there  are  five  or  fix  fockets  for  teeth,  as  in  the  upper  jaw. 

After  I  have  thus  defcribed  the  incafement  of  the  teeth,  the  infertion 
of  fo  many  mufcles  of  the  tongue  and  of  the  os  hjoides,  the  connection 
of  the  membrane  of  the  tongue  to  the  maxillary  bone,  and  the  motions 
of  this  bone ;  it  is  eafy  to  fee,  that  the  lower  jaw  mull  be  a  principal  in- 
ft  rumen  t  in  manducation,  deglutition,  and  fpeech. 

The  teeth  are  the  hard  white  bodies  placed  in  the  fockets  of  both 
jaws.  Their  number  is  generally  fixteen  above,  and  as  many  below ; 
though  fome  people  have  more,  others  have  fewer. 

The  broad  thick  part  of  each  tooth  which  appears  without  the  focket, 

is  the  bafe  or  body  [a).  The  fmaller  procefTes  funk  into  the  maxilla, 

are  the  roots  or  fangs ;  which  become  gradually  fmaller  towards  the  end 
fartheft  from  the  bafe,  or  are  nearly  conical,  by  which  the  furface  of 
their  fides  divides  the  prefTure  made  on  the  bafes,  to  prevent  the  foft 
parts,  which  are  at  the  fmall  points  of  the  fockets,  to  be  hurt  by  fuch 
preflure. — At  the  place  where  the  bafe  ends  and  the  roots  begin,  there  is 
generally  a  fmall  circular  deprefiion,  which  fome  call  the  neck  or  collar. 

Without  the  gums  the  teeth  are  covered  with  no  membrane,  and  they 
are  faid  to  have  no  proper  periojleum  within  the  fockets  :  but  that  is  fup- 
plied  by  the  reflected  membrane  of  the  gums ;  which,  after  a  good  in- 
je&ion,  may  be  evidently  feen  in  a  young  fubject,  with  the  veflels  from 
it  penetrating  into  the  fub fiance  of  the  teeth ;  and  it  may  be  difcovered 
in  any  tooth  recently  pulled,  by  macerating  it  in  water  (b).  The  adhe- 
fion  of  this  membrane  to  thefe  roots  is  ftrengthened  by  the  fmall  furrows 
obfervable  on  them.  . 

Each  tooth  is  compofed  of  its  cortex  or  enamel,  and  an  internal  bony 
fubftance.  The  cortex  has  no  cavity  or  place  for  marrow ;  and  is  fo  folid 
and  hard,  that  faws  or  files  can  with  difficulty  make  imprefTion  on  it. 

It 

(a)  Corona.  (£)  Cowper,  Anatom.  explicat.  tab.  92.  fig.  7.  E« 
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It  is  thickeft  upon  the  bafe  ;  and  gradually,  as  the  roots  turn  fmaller,  be- 
comes thinner,  but  not  proportionally  to  the  difference  of  the  fize  of  the 

bafe  and  roots.  The  fibres  of  this  enamel  are  all  perpendicular  to  the 

internal  fubftance ;  and  are  ftraight  on  the  bafe,  but  at  the  fides  are  arched 
with  a  convex  part  towards  the  roots  (a) ;  which  makes  the  teeth  refill 
the  compreffion  of  any  hard  body  between  the  jaws,  with  lefs  danger  of 
breaking  thefe  fibres,  than  if  they  had  been  fituated  tranfverfely.  The 
fpongy  fockets  in  which  the  teeth  are  placed,  likewife  ferve  better  to  pre- 
vent fuch  an  injury,  than  a  more  folid  bafe  would  have  done.  Not- 

withftanding  the  great  hardnefs  of  this  cortex,  it  is  wafted  by  manduca- 
tion.  Hence  the  fharp  edges  of  fome  teeth  are  blunted  and  made  broad, 
while  the  rough  furfaces  of  others  are  made  fmooth  and  flat,  as  people 
advance  in  life. 

The  bony  part  of  the  teeth  has  its  fibres  running  ftraight,  according  to 
the  length  of  the  teeth.  When  it  is  expofed  to  the  air,  by  the  breaking 
or  falling  off  of  the  hard  cortex,  it  foon  corrupts  :  And  thence  carious 
teeth  are  often  all  hollow  within,  when  a  very  fmall  hole  appears  only 
externally. 

The  teeth  have  canals  formed  in  their  middle,  wherein  their  nerves 
and  blood-veffels  are  lodged  :  Which  they  certainly  need,  being  conftantly 
wafted  by  the  attrition  they  are  fubjecled  to  in  manducation,  and  for 
their  further  growth,  not  only  after  they  firft  appear,  but  even  in  adults ; 
as  is  evident  when  a  tooth  is  taken  out :  for  then  the  oppofite  one  be- 
comes longer,  and  thofe  on  each  fide  of  the  empty  focket  turn  broader  ; 
fo  that  when  the  jaws  are  brought  together,  it  is  fcarce  obfervable  where 
the  tooth  is  wanting  (b). 

The  veffels  are  eafily  traced  fo  long  as  they  are  in  the  large  canal,  but 
can  fcarce  be  obferved  in  their  diftribution  from  that  to  the  fubftance  of 
the  teeth  of  adults.  Ruyfch  (< )  however  affirms,  that  after  injection  he 
could  trace  the  arteries  into  the  hardeft  part  of  the  teeth :  And  L  eewen- 

hoek  (<:/)  fufpecled  the  fibres  of  the  cortex  to  be  veffels.  This  plentiful 

fupply  of  veffels  muft  expofe  the  teeth  to  the  fame  diforders  that  attack 
other  vafcular  parts  ;  and  fuch  teeth  as  have  the  greateft  number  of  vef- 
fels 


(a)  Havers  Ofteolog.  Nov.  difc.  i. 
(t)  Thefaur.  10.  n°2j. 


(b)  Ingraf.  de  Tumor,  cap.  i.  p.  24,  25,  26. 
(d)  Arcan.Natur.  Continuat.  Epift.  p.  3. 
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fels  muft  have  the  moft  numerous  chances  of  being  feized  with  thefe  dif- 
eafes. 

Every  root  of  each  tooth  has  fuch  a  diftincl:  canal,  with  vefTels  and 
nerves  in  it.  Thefe  canals  in  the  teeth  with  more  than  one  root,  come 
nearer  each  other  as  they  approach  the  bafe  of  the  tooth  j  and  at  lafl  are 
only  feparated  by  very  thin  plates ;  which  being  generally  incomplete, 
allow  a  communication  of  all  the  canals  ;  and  frequently  one  common 
cavity  only  appears  within  the  bafe,  in  which  a  pulpy  fubftance,  com- 
pofed  of  nerves  and  vefTels,  is  lodged.  The  condition  therefore  of  the 
nerves  here  bears  a  ftrong  analogy  to  that  of  the  cutaneous  nerves  which 
ferve  for  the  fenfation  of  touching. 

The  entry  of  the  canals  for  thefe  vefTels  is  a  fmall  hole  placed  a  little 
to  a  fide  of  the  extreme  point  of  each  root :  fometimes,  efpecially  in  old 
people,  this  hole  is  entirely  clofed  up,  and  confequently  the  nerves  and 
blood- vefTels  are  deflroyed  {a). 

The  teeth  are  feen  for  a  confiderable  time  in  form  of  mucus  contained 
in  a  membrane  ;  afterwards  a  thin  cortical  plate,  and  fome  few  offeous 
layers,  appear  within  the  membrane,  with  a  large  cavity  filled  with  mucus 
in  the  middle  ;  and  gradually  this  exterior  fhell  turns  thicker,  the  cavi- 
ty decreafes,  the  quantity  of  mucus  is  leffened,  and  this  induration  pro- 
ceeds till  all  the  body  is  formed ;  from  which  the  roots  are  afterwards 
produced. 

In  young  fubjects,  different flamina  or  rudiments  of  teeth  are  to  be  ob- 
ferved.  Thofe  next  the  gums  hinder  ordinarily  the  deeper  feated  ones 
from  making  their  way  out ;  while  thefe  prevent  the  former  from  fend- 
ing out  roots,  or  from  entering  deep  into  the  bony  fockets  of  the  jaws  j 
by  which  they  come  to  be  lefs  fixed. 

Children  are  feldom  born  with  teeth  ;  but  at  two  years  of  age  they 
have  twenty ;  and  their  number  does  not  increafe  till  they  are  about  fe- 
ven  years  old,  when  the  teeth  that  firfl  made  their  way  through  the  gums 
are  thruft  out  by  others  that  have  been  formed  deeper  in  the  jaw,  and 
fome  more  of  the  teeth  begin  to  difcover  themfelves  farther  back  in  the 
mouth.  About  fourteen  years  of  age,  fome  more  of  the  firfl  crop  are 
fhed,  and  the  number  is  increafed. — This  fhedding  of  the  teeth  is  of  good 

ufe : 

(<i)  De  la  Hifloire  de  l'Acad.  des  Sciences,  1699. 
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ufe :  For  if  the  firft  had  remained,  they  would  have  flood  at  a  great  di~ 
fiance  one  from  another ;  becaufe  the  teeth  are  too  hard  in  their  outer- 
crufl,  to  increafe  fo  fafl  as  the  jaws  do :  whereas  both  the  fecond  layer, 
and  the  teeth  that  come  out  late,  meeting,  while  they  are  foft,  with  a 
confiderable  refiflance  to  their  growth  in  length  from  thofe  fituated  up- 
on them,  neceffarily  came  out  broad,  and  fit  to  make  that  clofe  guard  to 
the  mouth  (a)  which  they  now  form. 

The  teeth  are  joined  to  the  fockets  by  gomphofis,  and  the  gums  contri- 
bute to  fix  them  there ;  as  is  evident  by  the  teeth  falling  out  when  the 
gums  are  any  way  deflroyed,  or  made  too  fpongy  ;  as  in  the  /curvy  or  fa- 
ll vat  ions  :  whence  fome  (b)  clafs  this  articulation  with  xhzfyftarcojis. 

The  ufes  of  the  teeth  are,  to  mafticate  our  aliment,  and  to  aflifl  us  in 
the  pronunciation  of  feveral  letters. 

Though  the  teeth  fo  far  agree  in  their  flrudlure,  yet  becaufe  of  fome 
things  wherein  they  differ,  they  are  generally  divided  into  three  claffes, 
viz.  incifores^  caning  and  molares. 

The  incifores  (c)  are  the  four  fore-teeth  in  each  jaw,  receiving  their 
name  from  their  office  of  cutting  our  aliment ;  for  which  they  are  excel- 
lently adapted,  being  each  formed  into  a  fharp-cutting  edge  at  their  bafe, 
by  their  fore-fide  turning  inwards  there,  while  they  are  Hoped  down 
and  hollowed  behind  (d)  :  fo  that  they  have  the  form  of  wedges ;  and 

therefore  their  power  of  acting  mufl  be  confiderably  increafed.  Seeing, 

in  the  action  of  the  incifores •,  a  particular  compreflion  is  only  neceflary, 
without  any  lateral  motion,  they  are  not  fo  firmly  fixed  in  their  fockets 
as  the  other  teeth  are,  each  only  having  one  fhort  root ;  but  that  is 
broader  from  before  backwards  than  to  either  fide,  to  have  the  greatefl 
itrength  where  it  is  expofed  to  the  ftrongefl  force  applied  to  it  (e). 

The  incifores  of  the  upper  jaw,  efpecially  the  two  middle  ones  (f),  are 
broader  and  longer  generally  than  thofe  of  the  under  jaw. 

In  a  new-born  infant,  the  outer  fhell  of  the  body  of  thefe  teeth  is  only 

hardened.  Afterwards,  when  the  ft  amino,  of  two  fets  are  formed,  each 

has 

(a)  pgciyfiot.  (b)  Drake's  Anthropol.  book  4.  chap.  3. 

(f)  TiKacritoi,  rofimoi,  J<^aru/>£f,  KT(vi(,  TCfttic,  rrgoatrSrioi,  o%ii(,  riforiij  quatCni,  pnmi,  prilllOreS,  3n- 

teriores,  acuti. 

{d)  oxtimof.         (*)  Lettrc  fur  l'Ofteologie,  afcribed  to  Du  Verney.  (f)  Duaks- 
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has  its  own  focket ;  thofe  neareft  to  the  edge  of  the  gums  being  placed 
more  forward,  and  the  others  are  lodged  farther  back  within  the  jaw- 
bones. 

Canini  (a),  from  the  refemblance  to  dogs  tufks,  are  one  on  each  fide  of 

the  incifores  in  each  jaw.  The  two  in  the  upper  jaw  are  called  eye-teeth^ 

from  the  communication  of  nerves  which  is  faid  to  be  betwixt  them 

and  the  eyes.  The  two  in  the  lower  jaw  are  named  angular  or  vvike- 

teeth,  becaufe  they  fupport  the  angles  of  the  mouth. 

The  canini  are  broader,  longer,  and  ftronger,  than  the  incifores. — Their 
bafes  are  formed  into  a  fharp  edge,  as  the  incifares  are  ;  only  that  the  edge 
rifes  into  a  point  in  the  middle. — Each  of  them  has  generally  but  one 
long  root,  though  fometimes  they  have  two  (b).  The  roots  are  crooked 
towards  the  end. — The  canini  of  the  upper  jaw  are  larger,  longer,  and 
with  more  crooked  roots  than  thofe  of  the  under  jaw. — The  form  of  their 
bafe  is  fit  both  for  piercing  and  cutting,  and  the  long  crooked  root  of 
each  makes  it  fecure  in  the  focket. 

The  canini  of  a  child  are  in  much  the  fame  condition  as  the  incifores 
are. 

The  dentes  molares,  or  grinders  (<:),  which  have  got  their  name  becaufe 
they  grind  our  food,  are  generally  five  in  each  fide  of  each  jaw  ;  in  all, 
twenty.  Their  bafes  are  broader,  more  fcabrous,  and  with  a  thinner  cor- 
tical fubflance,  than  the  other  teeth.  They  have  alfo  more  roots  ;  and  as 
thefe  roots  generally  divaricate  from  each  other,  the  partitions  of  the 
fockets  between  them  bear  a  large  fhare  of  the  great  preiTure  they  fuffer, 
and  hinder  it  from  acting  on  their  points  (d). 

The  bafe  of  the  firft  grinder  has  an  edge  pointed  in  the  middle  on  its 
outfide,  refembling  the  canini ;  from  which  it  flopes  inwards  till  it  rifes 

again  into  a  point.  It  has  generally  but  one  root,  which  fometimes  is 

long  and  crooked  at  its  point. 

The  fecond  dens  molaris  has  two  points  on  its  bafe,  rifing  near  equally 

on  its  out  and  infide.  It  has  two  roots,  either  feparate  or  run  together, 

R  but 

(a)  KvvoJWff>  riforii,  fraflorii,  collaterals,  collumellares. 
{b)  Fauchard,  Chirurgien  Dentifte,  chap.  1. 

(f )  MuMrtu,  yo/upoi,  ji  i\oi,  *xarjif,  <ppc«nipt{,  maxillares,  menfales,  clavakf,  buccarum. 
(d)  Lettre  fur  l'Ofteologie. 
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but  fhorter  than  the  root  of  the  firft.  Thefe  two  anterior  grinders  are 

much  fmaller  than  the  three  that  are  placed  farther  back  in  the  mouth. 

The  third  and  fourth  are  very  broad  in  their  bafes,  with  four  or  five 
points  (landing  out ;  and  they  have  three  or  more  roots. 

The  fifth,  called  commonly  dens  fapientia  (rt),  fron^its  coming  through 
the  gums  later  than  the  other  grinders,  has  four  points  on  its  bafe,  which 
is  not  fo  large  as  the  bafe  of  the  third  and  fourth,  and  its  roots  are  lefs 
numerous. 

The  incifores  of  the  upper  jaw  being  broader  than  thofe  of  the  lower 
jaw,  make  the  fuperior  grinders  to  be  placed  fo  much  farther  back  than 
the  lower  ones,  that  when  they  are  brought  together,  by  fhutting  the 
mouth,  the  points  of  the  grinders  of  the  one  jaw  enter  into  the  depref- 
lions  of  the  oppofite  grinders  ;  and  they  are  all  equally  applied  to  each 
other,  notwithflanding  the  inequality  of  their  furface. 

The  numerous  roots  of  the  dentes  molares  prevent  their  loofening  by 
the  lateral  preffure  they  fufFer  in  grinding  ;  and  as  the  fockets  in  the  up- 
per jaw  are  more  fpongy,  and  the  teeth  are  more  liable  by  their  fituation 
to  fall  out  (a),  the  grinders  there  have  more  numerous  and  more  fepara- 
ted  roots  than  in  the  lower  jaw  (c).  The  number,  however,  of  the  roots 
of  the  teeth  of  both  jaws  is  very  uncertain ;  fometimes  they  are  more, 
fometimes  fewer :  frequently  feveral  roots  are  joined  together ;  at  other 
times,  they  are  all  diftinct.  The  difpofition  of  fuch  as  are  diftincl  is  alfo 
various  ;  for  in  fome  the  roots  ftand  out  ftraight,  in  others  they  feparate, 
and  in  others  again  they  are  crooked  inwards.  When  the  roots  are  uni- 
ted, we  can  ftill  diftinguilh  them,  by  remarking  the  number  of  fmall 
holes  at  their  points,  which  determine  the  number  of  roots  each  tooth 
ought  to  be  reckoned  to  have. 

At  the  time  of  birth,  only  two  denies  molares  in  each  jaw  have  begun  to 
oflify ;  and  that  at  little  more  than  the  bafe,  which  has  feveral  fharp  points 
ftanding  out  from  it. — The  temporaneous  grinders  are  placed  more  di- 
rectly upon  the  internal  fet  than  the  other  two  claffes  are  j  fometimes 

there 

tafpovirtipts,  xfavT»/i£f,  o^iyow,  fenfus,  intelle&us,  ferotini,  setatem  complentesj  genuin^ 
moderatores. 


(b)  Galen,  de  Offib.  cap.  5. 


(c)  Fauchard.  Chirurg- Dent.  chap.  1. 
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there  is  a  piece  of  the  bone  of  the  jaws  between  the  two  fets ;  in  other 
children,  the  two  fets  have  no  bone  interpofed  between  them. 

From  what  has  been  faid,  the  anfwers  to  the  following  queries  may  be 
given. 

Why  are  children  fubjecl:  to  falivation,  fever,  convulfion,  vomiting, 
purging,  &c.  when  their  teeth  are  breeding  or  cutting  the  gums  ? 

Why  in  children  do  the  denies  incifores  j&rft  cut  the  gums,  the  canini 
next,  and  molares  laft  I 

Why  do  children  fhed  their  teeth  ? 

Wherefore  have  thefe  temporaneous  teeth  generally  no  roots,  or  very 
fmall  ones  ? 

Why  have  thefe  firft  teeth  fometimes  roots,  and  that  more  frequently 
in  teeth  pulled  by  art  than  in  thofe  which  are  fhedded  by  nature  (a)  ? 
Why  do  thefe  roots  frequently  come  outwards  through  the  gums  ? 
Whence  come  butter  or  buck  teeth  ? 

How  do  thefe  teeth  fometimes  go  into  the  natural  row  with  the  others, 
after  pulling  a  rotten  tooth  near  them  ? 

How  have  fome  people  got  two  rows  of  teeth  in  one  or  both  jaws  [b)  ? 

Why  do  the  teeth  of  old  people  loofen,  and  then  drop  out  entire  ? 

Whence  arife  the  new  fets  of  teeth  which  feveral  old  people  obtain  (c)  ? 

Why  are  not  the  gums  of  toothlefs  old  people  torn  by  the  hard  fockets 
in  chewing  ? 

Why  are  the  teeth  infenfible  when  nightly  filed  or  rafped  ? 

How  come  they  to  be  fenfible  of  heat  or  cold,  to  be  fet  on  edge  by  acids, 
or  to  give  an  uneafy  fenfation  when  gritty  or  fandy  fubftances  are  rubbed 
between  them  ? 

Why  does  a  perfon  who  has  a  pained  tooth  imagine  it  longer  than  any 
other  ? 

What  is  the  reafon  of  fome  perfons  dying  convulfed,  upon  rafping  or 
filing  down  an  overgrown  tooth  (d)  ? 

R  2  How 

(a)  Fauchard.  Chirurgien-dentifte,  p.  7. 

(b)  Blaf.  Comment,  ad  Veiling.  Syntagm,  cap.  13. 

(c)  Hoffman,  in  Van.  Horn.  Microcofm.  p.  38. 

(d)  Bartholin.  Anat.  Reformat,  lib.  4.  cap.  12. 
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How  do  the  teeth  break  and  moulder  away  without  any  pain  in  fome 
people,  and  not  in  others  ? 

What  parts  are  affected  in  the  tooth-ach  ? 

What  are  the  caufes  of  the  tooth-ach  ? 

May  worms  be  reckoned  among  thefe  caufes  (a)  ? 

Why  are  the  denies  molar es  mod  fubjeet  to  that  difeafe  ? 

In  what  different  manners  ought  the  feveral  claffes  of  teeth  to  be  ex- 
tracted when  fuch  an  operation  is  neceffary  ? 

Whence  proceeds  the  violent  obftinate  hemorrhagy  which  fometimes  at- 
tends the  drawing  of  teeth  (b)  ? 

Why  is  it  more  difficult  and  dangerous  to  draw  the  eye-teeth  than  any 
other  ? 

What  makes  it  impoffible  frequently  to  draw  grinders  without  bringing 
away  part  of  the  jaw-bone  with  them,  or  breaking  the  fangs  ? 

Why  do  teeth,  foon  replaced  after  being  extracted,  become  again  fixed 
in  the  fockets  (e)  ? 

According  to  the  divifion  made  of  the  fkeleton,  we  mould  now  pro- 
ceed to  the  defcription  of  the  trunk  of  the  body  ;  but  muft  firft  confider 
a  bone,  which  cannot  well  be  faid  to  belong  to  either  the  head  or  the 
trunk;  nor  is  it  immediately  joined  to  any  other,  and  therefore  is  very 
feldom  prefer ved  with  fkeletons.  However,  it  is  generally  defcribed  by 
authors  after  the  bones  of  the  face. — In  compliance  therefore  with  the  pre- 
vailing method,  I  {hall  next  examine  the  ftructure  of 

The  os  hyoides  (d),  which  is  fituated  horizontally  between  the  root 
of  the  tongue  and  the  larynx..  It  is  properly  enough  named  hyoides,  from 
the  refemblance  it  bears  to  the  Greek  letter  v ;  and  may,  for  a  clearer  de- 
monftration  of  its  ftructure,  be  diftinguifhed  into  its  body,  cornua,  and 
appendices. 

The 

(rt)  Jacob,  in  Act.  Hafn.  vol.  v.  obf.  107. — Pechlin.  Qbferv.  Medic,  lib.  2.  obf.  36. — — 
Bartholin.  Hift.  Medic,  cent.  3.  hift.  96. 

(£)  Pare,  livre  6.  chap.  2.  Rolfinc.  lib.  2.  cap.  27.  &  30.  Moebii  Fundam.  Me- 
dian, cap.  9. — Ephemerid.  German,  dec.  1.  ann.  3.  obf.  319. — Fauchard.  Chirurg.  Dentifte, 
torn.  i.  chap.  23.  obf.  7. 

(c)  De  la  Motte  Chirurgie,  tom.  i.  chap.  4.  obf.  2.  Fauchard.  Chirurgien  Dentifte, 

torn.  i.  chap.  29. 

(d)  Hypfyloides,  lambdoides,  jr«/>«r*Ti>,  fufvyytTtpov,  os  gutturis,  os  linguae,  os  morfus  Ada- 
mi,  affeflbr,  os  laude,  bicorne. 
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The  body  is  the  middle  broad  part,  convex  before,  and  hollow  behind. 
— The  convex  fore -part  is  divided  into  two  by  a  ridge,  into  the  middle 
of  which  the  mylo-hyoidei,  and  into  the  fides  the  Jlylo-hyoidei,  mufcles 
are  inferted. — Above  the  ridge,  the  bone  is  horizontal,  but  pitted  in  the 
middle  by  the  infertion  of  the  two  genio-hyoidei  mufcles,  and  a  little  hol- 
lowed more  laterally  by  the  bafw-glojji. — Below  the  ridge  it  is  convex,  but 
a  little  flatted  in  the  middle  by  the  Jlerno-hyoidei,  and  pitted  more  exter- 
nally by  the  coraco-hyoidei. — The  concavity  behind  faces  backwards  and 
downwards,  to  receive  the  thyroid  cartilage,  when  the  larynx  and  the  os 
hyoides  are  pulled  towards  each  other  by  the  action  of  the  Jlerno-hyoidd 
and  hyothyroidei  mufcles  ;  and  to  its  upper  edge,  the  ligamentous  mem- 
branes of  the  epiglottis^  tongue,  and  thyroid  cartilage,  are  fixed. 

The  cornua  of  the  {a)  os  hyoides  are  ftretched  backwards  from  each  fide 
of  its  body,  where  often  a  fmall  furrow  points  out  the  former  feparation  : 
for  in  young  fubjects,  the  body  and  cornua  are  not  one  continued  fub- 

fiance  as  they  come  afterwards  to  be  in  adults .  Thefe  cornua  are  not 

always  ftraight,  nor  of  equal  length;  their  two  plain  furfaces  ftand 
obliquely  floping  from  above  outwards  and  downwards. — Into  the  ex- 
ternal, the  cerato-glojfus  is  inferted  above,  and  the  thyro-hyoideus  mufcle 
below ;  and  to  the  one  behind,  the  ligamentous  membrane  of  the  tongue 
and  larynx  adheres.  Each  of  the  cornua  becomes  gradually  fmaller  as  it 
is  extended  from  the  bafe ;  but  ends  in  a  round  tubercle,  from  which  a 
moveable  cartilage  (lands  out,  which  is  connected  to  the  upper  procefs 
of  the  cartilago  thyroidea. 

Where  the  body  of  the  os  hyoides  joins  on  each  fide  with'  its  cornua^  a 
fmall  ftyliform  procefs,  called  appendix  (£),  rifes  upwards  and  backwards, 
into  which  the  mufculi  Jlylo-hyoidei  alteri  and  part  of  the  hyo-glojfi  muf- 
cles are  fixed.  From  each  of  them  a  ligament  is  fometimes  extended  to 
the  Jlyloid  procefles  of  the  temporal  bones,  to  keep  the  os  hyoides  from  bet- 
ing drawn  too  much  forwards  or  downwards.  The  part  of  this  ligament 
next  to  thefe  proceffes  fometimes  forms  into  feveral  cartilages,  which  af- 
terwards ofiify  in  old  people.    Ruyfch  (c)  fays,  that,  he  has  feen  this  ofiifi^ 

cation 

{a)  Crura,  latera  inferiora. 

Crura  fuperiora,  latera  fuperiora,  ofla  graniformia.-         (<•)  Adverf.  Anat.  dec.2. 
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cation  continued  as  far  up  as  the  flyloid  procefles,  which  were  therefore 
joined  to  the  os  hyoides  by  anchy lofts. 

The  fubftance  of  the  os  hyoides  is  cellular ;  but  covered  with  a  firm  ex- 
ternal plate,  which  is  of  fufficient  ftrength  to  bear  the  actions  of  fo  many 
mufcles  as  are  inferted  into  it. 

It  is  not  articulated  with  any  bone  of  the  body,  except  by  means  of 
the  mufcles  and  ligaments  mentioned. 

The  ufe  of  the  os  hyoides  is  to  ferve  as  a  folid  lever  for  the  mufcles  to 
act  with,  in  railing  or  depreffmg  the  tongue  and  larynx,  or  in  enlarging 
and  diminifhing  the  capacity  of  the  fauces. 

At  birth,  this  bone  is  in  a  cartilaginous  ftate ;  excepting  a  fmall  point 
of  bone  in  the  middle  of  its  body,  and  in  each  of  the  cornua.  The  ap- 
pendices frequently  remain  cartilaginous  many  years. 

Of   the    TRUN  K. 

*JpHE  trunk  confifls  of  the  fpine,  pelvis,  and  thorax. 

The  spine  [a)  is  the  long  pile  of  bones  extended  from  the  con- 
dyles of  the  occiput  to  the  end  of  the  rump.  It  fomewhat  refembles  two 
unequal  pyramids  joined  in  a  common  bafe.  It  is  not,  however,  ftraight ; 
for  its  upper  part  being  drawn  backwards  by  ftrong  mufcles,  it  gradu- 
ally advances  forwards,  to  fupport  the  cefophagus,  veffels  of  the  head,  &c. 
Then  it  turns  backwards,  to  make  place  enough  for  the  heart  and  lungs. 
It  is  next  bended  forwards,  to  fupport  the  vifcera  of  the  abdomen.  It  af- 
terwards turns  backwards,  for  the  enlargement  of  the  pelvis.  And,  laft- 
ly,  it  is  reflected  forwards,  for  fuftaining  the  loweft  great  gut. 

The  fpine  is  commonly  divided  into  true  and  falfe  vertebra ;  the  former 
conftituting  the  long  upper  pyramid,  which  has  its  bafe  below ;  while  the 
falfe  vertebra  make  the  fhorter  lower  pyramid,  whofe  bafe  is  above. 

The  true  vertebrae  (b)  are  the  twenty-four  upper  bones  of  the  fpine, 
on  which  the  feveral  motions  of  the  trunk  of  our  bodies  are  performed ; 
from  which  ufe  they  have  juftly  got  their  name. 

Each 

(a)  pax's  vaTov  £wav3-«,  ttpa  <rvPty%,  cowv,  tergum,  hominis  carina. 

[b)  zrftp!,f)  ao,m,yytS)  fpondyli,  ofla  orbiculata,  offa  vertebrata,  verticula. 


OF  THE  SKELETON, 


Each  of  thefe  vertebra  is  compofed  of  its  body  and  proceffes. 

The  body  is  the  thick  fpongy  fore-part,  which  is  convex  before,  con- 
cave backwards,  horizontal  and  plain  in  mod  of  them  above  and  below. 

 Numerous  fmall  holes,  efpecialiy  on  the  fore  and  back  part  of  their 

furface,  give  paflage  to  their  veflels,  and  allow  the  ligaments  to  enter  their 
fubftance.  The  edges  of  the  body  of  each  vertebra  are  covered,  efpe- 
cialiy at  the  fore-part,  with  a  ring  of  bone  firmer  and  more  folid  than 
the  fubftance  of  the  body  any  where  elfe.  Thefe  rings  feem  to  be  joined 
to  the  vertebra  in  the  form  of  epiphyfes,  but  are  all  edged  by  fome  (a)  to 
be  the  ligaments  oftified.  They  are  of  great  ufe  in  preventing  the  fpon- 
gy bodies  from  being  broken  in  the  motions  of  the  trunk. 

Between  the  bodies  of  each  two  adjoining  vertebra ;  a  fubftance  be- 
tween the  nature  of  ligament  and  cartilage  is  interpofed ;  which  feems  to 
confift  of  concentrical  curve  fibres,  when  it  is  cut  horizontally;  but 
when  it  is  divided  perpendicularly,  the  fibres  appear  oblique  and  decuf- 
fating  each  other  (b). — The  outward  part  of  the  intervertebral  ligaments 
is  the  moft  folid  and  hard ;  and  they  gradually  become  fofter,  till  they 
are  almoft  in  the  form  of  a  glairy  liquor  in  the  centre ;  and  therefore 
thefe  fubftances  were  not  improperly  called  mucous  ligaments  by  the  an- 
cients (c).  The  external  fibrous  part  of  each  is  capable  of  being  greatly 
extended,  and  of  being  comprefTed  into  a  very  fmall  fpace,  while  the 
middle  fluid  part  is  incompreflible,  or  nearly  fo  ;  and  the  parts  of  this  li- 
gament between  the  circumference  and  centre  approach  in  their  proper- 
ties to  either,  in  proportion  to  their  more  folid  or  more  fluid  texture. 
The  middle  point  is  therefore  a  fulcrum,  or  pivot,  on  which  the  motion 
of  a  ball  and  focket  may  be  made,  with  fuch  a  gradual  yielding  of  the 
fubftance  of  the  ligament,  in  which-ever  direction  our  fpines  are  moved, 
as  faves  the  body  from  violent  fhocks,  and  their  dangerous  confequen- 
ces  (d). — This  %^^^/o-cartilaginous  fubftance  is  firmly  fixed  to  the  hori- 
zontal furfaces  of  the  bodies  of  the  vertebra,  to  connect  them ;  in  which 
it  is  aftifted  by  a  ftrong  membranous  ligament,  which  lines  all  their  con- 
cave 

{a)  Fallop.  Obfe/vat.  Anatom. 

(b)  Blancard,  Anat.  Reform,  cap.  32.— Weitbrecht,  Syndefmolog.  fe&,  4.  §  14, 

(c)  Galen,  de  Ulu  Fart.  lib.  12.  cap.  16. 

(d)  Medical  EfTays  and  ObferArations,  vol.  v.  art.  28. 
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cave  furface,  and  by  {till  a  ftronger  ligament  that  covers  all  their  anterior- 
convex  furface. 

We  may  lay  it  down  as  a  general  rule,  notwithftanding  fome  excep- 
tions, That  the  bodies  of  the  vertebra  are  fmaller  and  more  folid  above, 
but  as  they  defcend  they  appear  larger  and  more  fpongy ;  and  that  the 
cartilages  between  them  are  thick,  and  the  furrounding  ligaments  ftrong, 
in  proportion  to  the  largenefs  of  the  vertebra,  and  to  the  quantity  of  mo- 
tion they  perform :  By  which  difpofition,  the  greater  weight  is  fupported 
on  the  broadeft  beft  fecured  bafe,  and  the  middle  of  our  body  is  allowed 
a  large  and  fecure  motion. 

From  each  fide  of  the  body  of  each  vertebra,  a  bony  bridge  is  produ- 
ced backwards  and  to  a  fide  ;  from  the  pofterior  end  of  which,  one  flant- 
ing  procefs  rifes,  and  another  defcends :  the  fmooth,  and  what  is  gene- 
rally the  rlatteft  fide  of  each  of  thefe  four  procefTes,  which  are  called  the 
oblique  [a),  is  covered  with  a  fmooth  cartilage ;  and  the  two  lower  ones 
ot  each  vertebra  are  fitted  to  and  articulated  with  the  two  upper  or 
afcending  oblique  procefTes  of  the  vertebra  below,  having  their  articular 
ligaments  fixed  into  the  rough  line  round  their  edges. 

From  between  the  oblique  procefTes  of  each  fide,  the  vertebra  is  ftretch- 
ed  out  laterally  into  a  procefs  that  is  named  tranfverfe. 

From  the  back-part  of  the  roots  of  the  two  oblique,  and  of  the  tranf- 
verfe procefs  of  each  fide,  a  broad  oblique  bony  plate  is  extended  back- 
wards ;  where  thefe  meet,  the  feventh  procefs  of  the  vertebra  takes  its 
rife,  and  ftands  out  backwards :  This  being  generally  fharp-pointed  and 
narrow-edged,  has  therefore  been  called  fpinal  procefs  ;  from  which  this 
whole  chain  of  bones  has  got  its  name. 

Befides  the  common  ligament  which  lines  all  the  internal  furface  of  the 
fpinal  procefTes,  as  well  as  of  the  bodies,  there  are  particular  ligaments 
that  connect  the  bony  bridges  and  procefTes  of  the  contiguous  vertebra 
together. 

The  fubftance  of  the  procefTes  is  confiderably  ftronger  and  firmer,  and 
has  a  thicker  external  plate  than  the  bodies  of  the  vertebra  have. 

The  feven  procefTes  form  a  concavity  at  their  fore-part,  which,  joined 
to  the  one  at  the  back-part  of  the  bodies,  makes  a  great  hole  j  and  the 

holes 

{a)  Articulatorii,  minimi. 
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holes  of  all  the  vertebra  form  a  long  large  conduit  (#),  for  containing  the 
fplnal  marrow.  -In  the  upper  and  lower  edge  of  each  lateral  bridge, 
there  is  a  notch.  Thefe  are  fo  adapted  to  each  other  in  the  contiguous 
vertebra,  as  to  form  a  round  hole  in  each  fide  between  each  two  vertebrae^ 
through  which  the  nerves  that  proceed  from  the  Jpinal  marrow  and  its 
blood- vefTels  pafs. 

The  articulations,  then,  of  thefe  true  vertebra  are  plainly  double :  for 
their  bodies  are  joined  by  the  intervening  cartilage  above  defcribed ;  and 
their  oblique  proceffes,  being  tipped  with  cartilages,  are  fo  connected  by 
their  ligaments  as  to  allow  a  fmall  degree  of  motion  to  all  fides.  Hence 
it  is  evident,  that  their  centre  of  motion  is  altered  in  different  pofitions 
of  the  trunk :  For,  when  we  bow  forwards,  the  upper  moved  part  bears 
entirely  on  the  bodies  of  the  vertebra  ;  if  we  bend  back,  the  oblique  pro™ 
ceffes  fupport  the  weight ;  if  we  recline  to  one  fide,  we  reft  upon  the  ob- 
lique proceffes  of  that  fide  and  part  of  the  bodies  ;  if  we  ftand  erect,  all 
the  bodies  and  oblique  proceffes  have  their  fhare  in  our  fupport. 

Hence  it  follows,  I.  Thatbecaufe  the  joints  of  which  the  fpine  is  com- 
pofed  are  fo  numerous,  the  Jpinal  marrow,  nerves,  blood-vefTels,  &c.  are 
not  liable  to  fuch  compreflion  and  over-flretching  in  the  motion  of  the 
trunk  of  the  body,  as  they  would  otherwife  be,  fince  feveral  vertebra 
muft  be  concerned  in  every  motion  of  the  fpine ;  and  therefore  a  very 
fmall  curvature  is  made  at  the  conjunction  of  any  two  vertebra  [b). 
2.  That  an  erect  poflure  is  the  furefl  and  firmeft ;  becaufe  the  furface  of 
contact  of  the  fulcra  is  largeft,  and  the  weight  is  moft  perpendicular  to 
them  (c).    3.  That  the  mufcles  which  move  the  fpine  act  with  greater 
force  in  bringing  the  trunk  to  an  erect  poflure,  than  in  drawing  it  to  any 
other :  For,  in  bending  forwards,  backwards,  or  to  a  fide,  the  mufcles 
which  perform  any  of  thefe  actions  are  nearer  the  centre  of  motion; 
confequently  the  lever  with  which  they  act  is  fhorter  than  when  the 
centre  of  motion  is  on  the  part  of  the  vertebra  oppofite  to  that  where 
thefe  mufcles  are  inferted  ;  which  is  the  cafe  in  railing  the  trunk.  This 
is  extremely  neceffary  ;  fince,  in  the  deflections  of  the  fpine  from  a  per- 
pendicular bearing,  the  weight  of  the  body  foon  inclines  it  which  way 

S  we 


(a)  iff«  o-ufi>?,  <ri'X»v,  c^nalis. 

(c)  Paaw  de  Oililx  pars  2.  cap.  3. 


(b)  Galen  de  UfuPart.  lib,  12.  cap.  12. 
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we  defign ;  whereas,  in  railing  us  erect,  this  great  weight  muft  be  more  than 
counteracted.  4.  In  calculating  the  force  exerted  by  the  mufcles  which 
move  the  fpine,  we  {hould  always  make  allowance  for  the  action  of  the 
cartilages  between  the  vertebra,  which,  in  every  motion  from  an  erect 
pofture,  muft  be  ftretched  on  one  fide,  and  comprefTed  on  the  other,  to 
both  which  they  refift  ;  whereas,  in  railing  the  trunk,  thefe  cartilages  af- 
fift  by  their  fpringy  force  (a).  5.  We  are  hence  naturally  led  into  the 
reafon  of  our  height  of  ftature  increafing  in  the  morning,  and  diminifh- 
ing  at  night  (b)  :  for  the  intermediate  cartilages  of  the  vertebra  being 
preffed  all  day  long  by  the  weight  of  our  body,  become  more  compact 
and  thin  in  the  evening ;  but  when  they  are  relieved  from  this  preffure 
in  the  night,  they  again  expand  themfelves  to  their  former  thicknefs : 
and  feeing  the  bulk  of  any  part  muft  vary  according  to  the  different  di- 
ftenfion  or  repletion  of  the  veffels  compofing  it,  we  may  underftand  how 
we  become  taller  after  a  plentiful  meal,  and  decreafe  after  fafting  or  eva- 
cuations {c).  6.  From  the  different  articulations  of  the  bodies,  and  ob- 
lique proceffes  of  the  vertebra,  and  the  different  ftrength  of  the  liga- 
ments, it  is  plain,  that  they  are  formed  fo  as  to  allow  much  larger  motion 
forwards  than  backwards  ;  this  laft  being  of  much  lefs  ufe,  and  might  be 
dangerous,  by  overftretching  the  large  blood-veffels  that  are  contiguous  to 
the  bodies  of  the  vertebras  {d).  7.  The  intervertebral  cartilages  fhri vei- 
ling as  they  become  more  folid  by  age,  is  the  caufe  why  old  people  gene- 
rally bow  forwards,  and  cannot  raife  their  bodies  to  fuch  an  erect  pofture 
as  they  had  in  their  youth. 

The  true  vertebra  ferve  to  give  us  an  erect  pofture ;  to  allow  fufficient 
and  fecure  motion  to  the  head,  neck,  and  trunk  of  the  body ;  and  to 
fupport  and  defend  the  bowels  and  other  foft  parts. 

At  the  ordinary  time  of  birth,  each  vertebra  confifts  of  three  bony 
pieces,  connected  by  cartilages  ;  to  wit,  the  body,  which  is  not  fully  offi- 
fied,  and  a  long  crooked  bone  on  each  fide  ;  on  which  we  fee  a  fmall  fhare 

of 

(a)  Borelli  de  Motu  Animal,  pars  1.  fchol.  ad  propof.  58. — Parent.  Hiftoire  de  l'Acad. 
d-es  Sciences,  1 702. 

\b)  Wafle,  Philofoph.  Tranfaft.  no  383.  art.  1. 

(c)  Abbe  Fontenu,  Hiftoire  de  l'Acad.  des  Sciences,  1725. 

(d)  Galen  de  Ufu  Part.  lib.  1.  cap.  16. 
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of  the  bony  bridge,  the  oblique  proceffes  complete,  the  beginning  tranf- 
verfe  proceffes,  and  the  oblique  plate,  but  no  fpinal  procefs  ;  fo  that  the 
teguments  are  in  no  danger  of  being  hurt  by  the  fharp  ends  of  thefe  fpi- 
nal proceffes,  while  a  child  is  in  its  bended  pofture  in  the  womb,  nor 
while  it  is  fqueezed  in  the  birth. 

From  this  general  mechanifm  of  the  fpine,  an  account  is  eafily  deduced 
of  all  the  different  preternatural  curvatures  which  the  fpine  is  capable  of: 
For  if  one  or  more  vertebra?,  or  their  cartilages,  are  of  unequal  thicknefs 
in  oppofite  fides,  the  fpine  muff  be  reclined  over  to  the  thinner  fide ; 
which  now  mftaining  the  greater!  fhare  of  the  weight,  muft  ftill  be  more 
compreffed,  confequently  hindered  from  extending  itfelf  in  proportion  to 
the  other  fide,  which,  being  too  much  freed  of  its  burden,  has  liberty 
to  enjoy  a  luxuriant  growth.  The  caufes  on  which  fuch  an  inequality 
of  thicknefs  in  different  fides  of  the  vertebra?  depends  may  vary :  For  ei- 
ther it  may  be  owing  to  an  over-diftenfion  of  the  veffels  of  one  fide,  and 
from  thence  a  preternatural  increafe  of  the  thicknefs  of  that  part ;  or, 
which  more  commonly  is  the  cafe,  it  may  proceed  from  an  obftruction 
of  the  veffels,  by  which  the  application  of  proper  nourifhment  to  the 
bony  fubftance  is  hindered,  whether  that  obftruction  depends  on  the 
faulty  difpofition  of  the  veffels  or  fluids  ;  or  if  it  is  produced  by  an  un- 
equal mechanical  preffure,  occafioned  by  a  paralytic  weaknefs  of  the  muf- 
cles  and  ligaments,  or  by  a  fpafmodic  over-action  of  the  mufcles  on  any 
ride  of  the  fpine,  or  by  people  continuing  long  or  putting  themfelves 
frequently  into  any  pofture  declining  from  the  erect  one:  In  all  thefe 
cafes  one  common  effect  follows ;  to  wit,  the  vertebra?,  or  their  cartilages, 
or  both,  turn  thick  on  that  fide  where  the  veffels  are  free,  and  remain  thin 
on  the  other  fide  where  the  veffels  are  ftraitened  or  obftructed. — When- 
ever any  morbid  curvature  is  thus  made,  a  fecond  turn>  but  in  an  oppo- 
fite direction  to  the  former,  muft  be  formed ;  both  becaufe  the  mufcles 
on  the  convex  fide  of  the  fpine  being  ftretched,  muft  have  a  ftronger  na- 
tural contraction  to  draw  the  parts  to  which  their  ends  are  fixed ;  and  be- 
caufe the  patient  makes  efforts  to  keep  the  centre  of  gravity  of  the  body 
perpendicular  to  its  bafe,  that  the  mufcles  may  be  relieved  from  a 
conftant  violent  contractile  ftate,  which  always  creates  uneafinefs  and 
„  pain. 

S  2  When 
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When  once  we  underftand  how  thefe  crooked  fpines  are  produced, 
there  is  little  difficulty  in  forming  a  juft  prognofis  ;  and  a  proper  me- 
thod of  cure  may  be  eafily  contrived,  which  muft  vary  as  to  the  internal 
medicines,  according  to  the  different  caufes  on  which  the  difeafe  depends  : 
But  one  general  indication  muft  be  purfued  by  furgeons ;  which  is,  to 
counteract  the  bending  force,  by  increafing  the  compreffion  on  the  con- 
vex part  of  the  curvature,  and  diminifhing  it  on  the  concave  fide.  The 
manner  of  executing  which,  in  particular  cafes,  muft  be  different,  and 
requires  a  very  accurate  examination  of  the  circumflances  both  of  the 
difeafe  and  patient.  In  many  fuch  cafes,  I  have  found  fome  fimple  direc- 
tions, as  to  poftures  in  which  the  patient's  body  mould  be  kept,  of  very 
great  advantage. 

Though  the  true  vertebra  agree  in  the  general  ftructure  which  I  have 
hitherto  defcribed  ;  yet  becaufe  of  feveral  fpecialities  proper  to  a  particu- 
lar number,  they  are  commonly  divided  into  three  claffes,  viz.  cervical^ 
dorfal,  and  lumbar. 

The  cervical  (a)  are  the  feven  uppermoft  vertebra ;  which  are  diftin- 

guifhed  from  the  reft  by  thefe  marks.  Their  bodies  are  fmaller  and 

more  folid  than  any  others ;  and  flatted  on  the  fore-part,  to  make  way  for 
the  asfophagus ;  or  rather  this  flat  figure  is  owing  to  the  preffure  of  that 
pipe,  and  to  the  action  of  the  longi  colli  and  anterior  recli  mufcles. — They 
are  alfo  flat  behind,  where  fmall  proceffes  rife-,  to  which  the  internal  li- 
gaments are  fixed.  The  upper  furface  of  the  body  of  each  vertebra  is 

made  hollow,  by  a  flanting  thin  procefs  which  is  raifed  on  each  fide : — 
The  lower  furface  is  alfo  excavated,  but  in  a  different  manner ;  for  here 
the  pofterior  edge  is  raifed  a  little,  and  the  one  before  is  produced  a  con- 

fiderable  way.  Hence  we  fee  how  the  cartilages  between  thofe  bones 

are  firmly  connected,  and  their  articulations  are  fecure. 

The  cartilages  between  thefe  vertebra  are  thick,  efpecially  at  their  fore- 
part ;  which  is  one  reafon  why  the  vertebra  advance  forward  as  they  de- 
fcend,  and  have  larger  motion. 

The  oblique  proceffes  of  thefe  bones  of  the  neck  more  juftly  deferve 
that  name  than  thofe  of  any  other  vertebra.  They  are  fituated  flanting  ; 
the  upper  ones  having  their  fmooth  and  almofl  flat  furfaces  facing  ob- 
liquely 

(a)  ifo^a,  etvxyic,  colli. 


OF   THE  SKELETON. 


141 


liquely  backwards  and  upwards,  while  the  inferior  oblique  procefTes  have 
thefe  furfaces  facing  obliquely  forwards  and  downwards. 

The  tranfverfe  procefTes  of  thefe  vertebra  are  framed  in  a  different  man- 
ner from  thofe  of  any  other  bones  of  the  fpine :  For  befides  the  common 
tranfverfe  procefs  rifing  from  between  the  oblique  procefTes  of  each  fide, 
there  is  a  Tecond  one  that  comes  out  from  the  fide  of  the  body  of  each 
'vertebra  ;  and  thefe  two  procefTes,  after  leaving  a  circular  hole  for  the 
pafTage  of  the  cervical  artery  and  vein,  unite,  and  are  confiderably  hol- 
lowed at  their  upper  part,  with  rifing  fides,  to  protect  the  nerves  that 
pafs  in  the  hollow ;  and  at  laft  each  fide  terminates  in  an  obtufe  point, 
for  the  infer tion  of  mufcles. 

The  {pinal  procefTes  of  thefe  cervical  bones  ftand  nearly  flraight  back- 
wards ;  are  fhorter  than  thofe  of  any  other  vertebra ;  and  are  forked  or 
double  at  their  ends,  and  hence  allow  a  more  convenient  infertion  to 
mufcles. 

The  thick  cartilages  between  the  bodies  of  thefe  cervical  vertebra,  the 
obliquity  of  their  oblique  procefTes,  and  the  fhortnefs  and  horizontal  fitua- 
tion  of  their  Jpinal  procefTes,  all  conTpire  to  allow  them  large  motion. 

The  holes  between  the  bony  crofs  bridges,  for  the  pafTage  of  the  nerves 
from  the  Jpinal  marrow,  have  their  largefl  fhare  formed  in  the  loweft  of 
the  two  vertebra,  to  which  they  are  common. 

So  far  moft  of  the  cervical  vertebra  agree  ;  but  they  have  fome  parti- 
cular differences,  which  oblige  us  to  confider  them  feparately. 

The  firft,  from  its  ufe  of  fupporting  the  head,  has  the  name  of  atlas  [a)  ; 
and  is  alfo  called  epiflrophea,  from  the  motion  it  performs  on  the  fecond. 

The  atlas,  contrary  to  all  the  other  vertebra  of  the  fpine,  has  no  body  j 
but  inftead  of  it,  there  is  a  bony  arch. — In  the  convex  fore-part  of  which 
a  fmall  rifing  appears,  where  the  mufculi  longi  colli  are  inferted ;  and  on 
each  fide  of  this  protuberance  a  fmall  cavity  may  be  obferved,  where  the 
recti  interni  minores  take  their  rife. — The  upper  and  lower  parts  of  the 
arch  are  rough  and  unequal,  where  the  ligaments  that  connect  this  verte- 
bra to  the  os  0 capitis,  and  to  the  fecond  vertebra,  are  fixed. — The  back- 
part  of  the  arch  is  concave,  fmooth,  and  covered  with  a  cartilage,  in  a 
recent  fubjec~t,  to  receive  the  tooth-like  procefs  of  the  fecond  vertebra. — 
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In  a  firft  vertebra,  from  which  the  fecond  has  been  feparated,  this  hol- 
low makes  the  paflage  for  the  fpinal  marrow  to  feem  much  larger  than  it 
really  is.  On  each  fide  of  it  a  fmall  rough  finuofity  may  be  remarked, 
where  the  ligaments  going  to  the  fides  of  the  tooth-like  procefs  of  the  fol-* 
lowing  •vertebra  are  faflened ;  and  on  each  fide  a  fmall  rough  protuber- 
ance and  depreiTion  is  obfervable,  where  the  tranfverfe  ligament,  which 
fecures  the  tooth-like  procefs  in  the  finuofity,  is  fixed,  and  hinders  that 
procefs  from  injuring  the  medulla  Jpinalis  in  the  flections  of  the  head. 

The  atlas  has  as  little  fpinal  procefs  as  body  ;  but  inftead  thereof,  there 
is  a  large  bony  arch,  that  the  mufcles  which  pafs  over  this  vertebra  at 
that  place  might  not  be  hurt  in  extending  the  head.  On  the  back  and 
upper  part  of  this  arch  there  are  two  deprefiions,  where  the  recl'i  poflici 
minores  take  their  rife  ;  and  at  the  lower  part  are  two  other  finuofities,  in- 
to which  the  ligaments  which  connect  this  bone  to  the  following  one  are 
fixed. 

The  fuperior  oblique  procefles  of  this  atlas  are  large,  oblong,  hollow, 

and  more  horizontal  than  in  any  other  vertebra.  They  rife  more  in 

their  external  than  internal  brim  ;  by  which  their  articulations  with  the 
condyloid  procefles  of  the  os  occipitis  are  firmer. — Under  the  external  edge 
of  each  of  thefe  oblique  procefles,  is  the  foffa,  or  deep  open  channel,  in 
which  the  vertebral  arteries  make  the  circular  turn,  as  they  are  about  to 
enter  the  great  foramen  of  the  occipital  bone,  and  where  the  tenth  pair 

of  nerves  goes  out.  In  feveral  bodies  I  have  feen  this  fofa  covered 

with  bone. — The  inferior  oblique  procefles,  extending  from  within  out- 
wards and  downwards,  are  large,  concave,  and  circular.  So  that  this 
vertebra,  contrary  to  the  other  fix,  receives  the  bones  with  which  it  is  ar- 
ticulated both  above  and  below. 

The  tranfverfe  procefles  here  are  not  much  hollowed  or  forked ;  but  are 
longer  and  larger  than  thofe  of  any  other  vertebra  of  the  neck,  for  the 
origin  and  infertion  of  feveral  mufcles  ;  of  which  thofe  that  ferve  to  move 
this  vertebra  on  the  fecond  have  a  confiderable  lever  to  act  with,  becaufe 
of  the  diftance  of  their  infertion  from  the  axis  of  revolution. 

The  hole  for  the  fpinal  marrow  is  larger  in  this  than  in  any  other  ver- 
tebra, not  only  on  account  of  the  marrow  being  largeft  here,  but  alfo  to 
prevent  its  being  hurt  by  the  motions  of  this  vertebra  on  the  fecond  one. 

—This 
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—This  large  hole,  and  the  long  tranfverfe  proceffes,  make  this  the  broad- 
eft  vertebra  of  the  neck. 

The  condyles  of  the  os  occipitis  move  forwards  and  backwards  in  the  fu- 
perior  oblique  proceffes  of  this  vertebra  :  but  from  the  figure  of  the  bones 
forming  thefe  joints,  it  appears,  that  very  little  motion  can  here  be  al- 
lowed to  either  fide ;  and  there  muft  be  ftill  lefs  circular  motion. 

In  new-born  children,  this  vertebra  has  only  the  two  lateral  pieces  ofli- 
fied  ;  the  arch  which  it  has  at  its  fore-part,  inftead  of  a  body,  being  car- 
tilaginous. 

The  fecond  vertebra  colli  is  called  dentata,  from  the  tooth-like  procefs 
on  the  upper  part  of  its  body.  Some  authors  call  it  epijlrophea ;  but  im- 
properly, finee  this  defignation  is  only  applicable  to  the  firft,  which  moves 
on  this  as  on  an  axis. 

The  body  of  this  vertebra  is  fomewhat  of  a  pyramidal  figure,  being 
large,  and  produced  downwards,  efpecially  at  its  fore-fide,  to  enter  into 
a  hollow  of  the  vertebra  below  j  while  the  upper  part  has  a  fquare  pro- 
cefs with  a  fmall  point  ftanding  out  from  it.  This  it  is  that  is  imagined 
to  refemble  a  tooth  and  has  given  name  to  the  vertebra. — The  fide 
of  this  procefs,  on  which  the  hollow  of  the  anterior  arch  of  the  firft  ver- 
tebra plays,  is  convex,  fmooth,  and  covered  with  a  cartilage  ;  and  it  is  of 
the  fame  form  behind  for  the  ligament,,  which  is  extended  tranfverfely 
from  one  rough  protuberance  of  the  firft  vertebra  to  the  other,  and  is  car- 
tilaginous in  the  middle,  to  move  on  it. — A  ligament  likewife  goes  out 
in  an  oblique  tranfverfe  direction  from  each  fide  of  the  procejfus  dcntatus, 
to  be  fixed  at  its  other  end  to  the  firft  vertebra,  and  to  the  occipital  bone ; 
and  another  ligament  rifes  up  from  near  the  point  of  the  procefs  to  the 
os  occipitis.. 

The  fuperior  oblique  proceffes  of  this  vertebra  dentata  are  large,  circu- 
lar, very  nearly  in  an  horizontal  pofition,  and  flightly  convex,  to  be  ad- 
apted to  the  inferior  oblique  proceffes  of  the  firft  vertebra. — A  moveable 
cartilage  is  faid  by  fome  authors  to  be  interpofed  between  thefe  oblique 
proceffes  of  the  firft  and  fecond  vertebra  ;  but  I  could  never  find  it.— The 
inferior  oblique  proceffes  of  this  vertebra  dentata  anfwer  exactly  to  the  de- 
fcription  given  of  thofe  common  to  all  the  cervical  vertebra. 

The 

(a)  Conoides,  pyrenoides,  odontoides. 
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The  tranfverfe  procefTes  of  the  vertebra  dentata  are  fhort,  very  little  hol- 
lowed at  their  upper  part,  and  not  forked  at  their  ends ;  and  the  canals 
through  which  the  cervical  arteries  pafs,  are  reflected  outwards  about  the 
middle  fubftance  of  each  procefs,  fo  that  the  courfe  of  thefe  veffels  may 
be  directed  towards  the  tranfverfe  procefTes  of  the  firft  vertebra* — Had 
this  curvature  of  the  arteries  been  made  in  a  part  fo  moveable  as  the  neck 
is,  while  they  were  not  defended  by  a  bone,  and  fixed  to  that  bone, 
fcarce  a  motion  could  have  been  performed  without  the  utmoft  hazard  of 
compreflion,  and  a  flop  put  to  the  courfe  of  the  liquids,  with  all  its  train 
of  bad  confequences.  Hence  we  obferve  this  fame  mechanifm  feveral 
times  made  ufe  of,  when  there  is  any  occafion  for  a.fudden  curvature  of 
a  large  artery.  This  is  the  third  remarkable  inftance  of  it  we  have  feen. 
The  firft  was  the  pafTage  of  the  carotids  through  the  temporal  bones ;  and 
the  fecond  was  that  lately  defcribed  in  the  vertebral  arteries,  turning 
round  the  oblique  procefTes  of  the  firft  vertebra^  to  come  at  the  great  hole 
of  the  occipital  bone. 

The  fpinal  procefs  of  this  vertebra  dentata  is  thick,  ftrong,  and  fhort, 
to  give  fufficient  origin  to  the  mufculi  recli  majores  and  obliqui  inferiores^ 
and  to  prevent  the  contufion  of  thefe  and  other  mufcles  in  pulling  the 
head  back. 

This  fecond  vertebra  confifts,  at  the  birth,  of  four  bony  pieces  :  For  be- 
fides  the  three  which  I  already  mentioned  as  common  to  all  the  vertebra^ 
the  tooth-like  procefs  of  this  bone  is  begun  at  this  time  to  be  olfified  in 
its  middle,  and  is  joined  as  an  appendix  to  the  body  of  the  bone. — Left 
this  appendix  be  bended  or  difplaced,  nurfes  ought  to  keep  the  heads  of 
new-born  children  from  falling  too  far  backwards,  by  Jlay-bandsy  or  fome 
fuch  means,  till  the  mufcles  attain  ftrength  fufhcient  to  prevent  that  dan- 
gerous motion. 

When  we  are  acquainted  with  the  ftructure  and  articulations  of  the 
firft  and  fecond  vertebrae^  and  know  exactly  the  ftrength  and  connection 
of  their  ligaments,  there  is  no  difficulty  in  underftanding  the  motions 
that  are  performed  upon  or  by  the  firft ;  though  this  fubject  was  former- 
ly matter  of  hot  difpute  among  fome  of  the  greateft  anatomifts  (a).  It 
is  none  of  my  purpofe  at  prefent  to  enter  into  a  detail  of  the  reafons  ad- 
vanced 


(a)  See  Euftach.  de  Motu  Capitis^ 
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vanced  by  either  party;  but  to  explain  the  fact,  as  any  one  may  fee  it 
who  will  remove  the  mufcles,  which,  in  a  recent  fubject,  hinder  the 
view  of  thefe  two  joints,  and  then  will  turn  the  head  into  all  the  differ- 
ent pofitions  it  is  capable  of.  The  head  may  then  be  feen  to  move  for- 
wards and  backwards  on  the  Hvft  vertebra,  as  was  already  faid,  while  the 
atlas  performs  the  circumgyratio  upon  the  fecond  'vertebra ;  the  inferior 
oblique  proceffes  of  the  firft  vertebra  muffling  eafily  in  a  circular  way  on 
the  fuperior  oblique  proceffes  of  the  fecond,  and  its  body  or  anterior 
arch  having  a  rotation  on  the  tooth -like  procefs,  by  which  the  perpendi- 
cular ligament  that  is  fent  from  the  point  of  the  tooth-like  procefs  to 
the  occipital  bone  is  twilled,  while  the  lateral  ligaments  that  fix  the  pro- 
cejfus  dentatus  to  the  fides  of  the  firft  vertebra,  and  to  the  os  occipitis,  are 
very  differently  affected ;  for  the  one  upon  the  fide  towards  which  the 
face  is  turned  by  the  circumgyratio  is  much  fhortened  and  lax,  while  the 
oppofite  one  is  ftretched  and  made  tenfe,  and,  yielding  at  laft  no  more, 
prevents  the  head  from  turning  any  farther  round  on  this  axis.  So  that 
thefe  lateral  ligaments  are  the  proper  moderators  of  the  circumgyratio  of  the 
head  here  ;  which  muft  be  larger  or  fmaller,  as  thefe  ligaments  are  weaker 
or  ftronger,  longer  or  fhorter,  and  more  or  lefs  capable  of  being  ftretched. 
Befides  the  revolution  on  this  axis,  the  firft  vertebra  can  move  a  fmall 
way  to  either  fide;  but  is  prevented  from  moving  backwards  and  for- 
wards by  its  anterior  arch,  and  by  the  crofs  ligament,  which  are  both 
clofely  applied  to  the  tooth-like  procefs.  Motion  forwards  here  would 
have  been  of  very  bad  confequence,  as  it  would  have  brought  the  be- 
ginning of  the  fpinal  marrow  upon  the  point  of  the  tooth-like  procefs. 

The  rotatory  motion  of  the  head  is  of  great  ufe  to  us  on  many  ac- 
counts, by  allowing  us  to  apply  quickly  our  organs  of  the  fenfes  to  ob- 
jects :  and  the  axis  of  rotation  was  altogether  proper  to  be  at  this  place ; 
for  if  it  had  been  at  a  greater  diftance  from  the  head,  the  weight  of  the 
head,  if  it  had  at  any  time  been  removed  from  a  perpendicular  bearing  j 
to  the  fmall  very  moveable  joint,  and  thereby  had  acquired  a  long  lever, 
would  have  broke  the  ligaments  at  every  turn  inconfiderately  performed, 
or  thefe  ligaments  muft  have  been  formed  much  ftronger  than  could  have 
been  connected  to  fuch  fmall  bones.  Neither  could  this  circular  motion 
be  performed  on  the  firft  vertebra  without  dagger ;  becaufe  the  immove- 

T  able 


146 


OF    THE  SKELETON. 


able  part  of  the  medulla  oblongata  is  fo  near,  that  at  each  large  turn,  the 
beginning  of  the  fp'inal  marrow  would  have  been  in  danger  of  being 
twifted,  and  of  fufFering  by  the  compreffion  this  would  have  made  on 
its  tender  fibrils. 

It  is  neceffary  to  obferve,  that  the  lateral  or  moderator  ligaments  con- 
fine fo  much  the  motion  of  the  firfl  vertebra  upon  the  fecond,  that  tho' 
this  joint  may  ferve  us  on  feveral  occafions,  yet  we  are  often  obliged  to 
turn  our  faces  farther  round  than  could  be  done  by  this  joint  alone, 
without  the  greateft  danger  of  twirling  the  fpinal  marrow  too  much,  and 
alfo  of  luxating  the  oblique  proceffes  :  therefore,  in  large  turns  of  this 
kind,  the  rotation  is  affifted  by  all  the  vertebra  of  the  neck  and  loins  ; 
and  if  this  is  not  fufficient,  we  employ  moft  of  the  joints  of  the  lower 
extremities. — This  combination  of  a  great  many  joints  towards  the  per- 
formance of  one  motion,  is  alfo  to  be  obferved  in  feveral  other  parts  of 
the  body ;  notwithstanding  fuch  motions  being  generally  faid  to  be  per- 
formed by  fome  fingle  joint  only. 

The  third  vertebra  of  the  neck  is  by  fome  called  axis ;  but  this  name 

is  applied  to  it  with  much  lefs  reafon  than  to  the  fecond.  This  third, 

and  the  three  below,  have  nothing  particular  in  their  ftructure  ;  but  all 
their  parts  come  under  the  general  defcription  formerly  given,  each  of 
them  being  larger  as  they  defcend. 

The  feventh  (a)  vertebra  of  the  neck  is  near  to  the  form  of  thofe  of  the 
back,  having  the  upper  and  lower  furfaces  of  its  body  lefs  hollow  than 
the  others. — The  oblique  proceffes  are  more  perpendicular  : — neither  fpi- 
nal nor  tranfverfe  proceffes  are  forked. — This  feventh  and  the  fixth  verte- 
bra of  the  neck  have  the  hole  in  each  of  their  tranfverfe  proceffes  more 
frequently  divided  by  a  fmall  crofs  bridge,  that  goes  between  the  cervi- 
cal vein  and  artery,  than  any  of  the  other  vertebra. 

The  twelve  dorfal  (b)  may  be  dMtinguifhed  from  the  other  vertebra  of 
the  fpine  by  the  following  marks. 

Their  bodies  are  of  a  middle  fize,  betwixt  thofe  of  the  neck  and  loins  j 
they  are  more  convex  before  than  either  of  the  other  two  forts ;  and  arc 
flatted  laterally  by  the  preffure  of  the  ribs,  which  are  inferted  into  fmall 
cavities  formed  in  their  fides.    This  flatting  on  their  fides,  which  makes 

the 

(a)  Atlas  quibufdam,  maxima,  magna  vertebra,  prominens. 

antifterni,  pectoris,  tergL 
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the  figure  of  thefe  vertebra  almoft  an  half  oval,  is  of  good  ufe ;  as  it  af- 
fords a  firm  articulation  to  the  ribs,  allows  the  trachea  arteria  to  divide  at 
a  fmall  angle,  and  the  other  large  veffels  to  run  fecure  from  the  action  of 

the  vital  organs.  Thefe  bodies  are  more  concave  behind  than  any 

of  the  other  two  claffes  :  —  their  upper  and  lower  furfaces  are  horizon- 
tal. 

The  cartilages  interpofed  between  the  bodies  of  thefe  vertebra  are 
thinner  than  in  any  other  of  the  true  vertebra ;  and  contribute  to  the 
concavity  of  the  fpine  in  the  thorax,  by  being  thinner!  at  their  fore-part. 

The  oblique  proceffes  are  placed  almoft  perpendicular ;  the  upper  ones 
flanting  but  a  little  forwards,  and  the  lower  ones  ilanting  as  much  back- 
wards.— They  have  not  as  much  convexity  or  concavity  as  is  worth  re- 
marking.— Between  the  oblique  proceffes  of  oppofite  fides,  feveral  fharp 
proceffes  ftand  out  from  the  upper  and  lower  parts  of  the  plates  which 
join  to  form  the  fpinal  procefs ;  into  thefe  fharp  proceffes  flrong  liga- 
ments are  fixed  for  connecting  the  'vertebra. 

The  tranfuerfe  proceffes  of  the  dorfal  'vertebras  are  long,  thicker  at  their 
ends  than  in  the  middle,  and  turned  obliquely  backwards ;  which  may 
be  owing  to  the  preffure  of  the  ribs,  the  tubercles  of  which  are  inferted 
into  a  depreflion  near  the  end  of  thefe  proceffes. 

The  fpinal  proceffes  are  long,  fmall  pointed,  and  floping  downwards 
and  backwards ;  from  their  upper  and  back  part  a  ridge  rifes,  which  is 
received  by  a  fmall  channel  in  the  fore-part  of  the  fpinal  procefs  imme- 
diately above,  which  is  here  connected  to  it  by  a  ligament. 

The  conduit  of  the  fpinal  marrow  is  here  more  circular  ;  but,  correfpond- 
ing  to  the  fize  of  that  cord,  is  fmaller  than  in  any  of  the  other  vertebrae  • 
and  a  larger  fliare  of  the  holes  in  the  bony  bridges,  for  the  tranfmimon 
of  the  nerves,  is  formed  in  the  vertebra  above  than  in  the  one  below. 

The  connection  of  the  dorfal  vertebra  to  the  ribs,  the  thinnefs  of  their 
cartilages,  the  erect  fituation  of  the  oblique  proceffes,  the  length,  floping, 
and  connection  of  the  fpinal  proceffes,  all  contribute  to  reftrain  thefe  ver- 
tebra from  fuch  motion,  which  might  diflurb  the  actions  of  the  heart 
and  lungs  ;  and,  in  confequence  of  the  little  motion  allowed  here,  the  inr 
tervertebral  cartilages  fooner  fhrivel,  by  becoming  more  folid  :  and  there- 
fore the  nrft  remarkable  curvature  of  the  fpine  obferved  as  people  advance 

T  2  ,  to 
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to  old  age,  is  in  the  leaft  ftretched  vertebra  of  the  back ;  or  old  people 
firft  become  round-fhouldered. 

The  bodies  of  the  four  uppermoft  dorfal  •vertebra  deviate  from  the  rule 
of  the  vertebra  becoming  larger  as  they  defcend  :  for  the  firft  of  the  four 
is  the  largeft  ;  and  the  other  three  below  gradually  become  fmaller,  to  al- 
low the  trachea  and  large  veffels  to  divide  at  fmaller  angles. 

The  two  uppermoft  vertebra  of  the  back,  inftead  of  being  very  promi- 
nent forwards,  are  flatted  by  the  action  of  the  mufculi  longi  colli  and  recli 
mnjores. 

The  proportional  fize  of  the  two  little  depreffions  in  the  body  of  each 
vertebra  for  receiving  the  heads  of  the  ribs,  feems  to  vary  in  the  following 
manner ;  the  depreffion  on  the  upper  edge  of  each  vertebra  decreafes  as 
far  down  as  the  fourth,  and  after  that  increafes. 

The  tranfverfe  proceffes  are  longer  in  each  lower  vertebra  to  the  feventh 
or  eighth,  with  their  fmooth  furfaces,  for  the  tubercles  of  the  ribs,  facing 
gradually  more  downwards  ;  but  afterwards,  as  they  defcend,  they  become 
lhorter,  and  the  fmooth  furfaces  are  directed  more  upwards. 

The  fpinous  proceffes  of  the  vertebra  of  the  back  become  gradually 
longer  and  more  naming  from  the  firft,  as  far  down  as  the  eighth  or 
ninth  vertebra  ;  from  which  they  manifeftly  turn  lhorter  and  more  erect. 

The  firft  (a)  vertebra,  befides  an  oblong  hollow  in  its  lower  edge,  that 
aflifts  in  forming  the  cavity  wherein  the  fecond  rib  is  received,  has  the 
whole  cavity  for  the  head  of  the  firft  rib  formed  in  it. 

The  fecond  has  the  name  of  axillary  (£),  without  any  thing  particular 
in  its  ftrudlure. 

The  eleventh  (c)  often  has  the  whole  cavity  for  the  eleventh  rib  in  its 
body,  and  wants  the  fmooth  furface  on  each  tranfverfe  procefs. 

The  twelfth  {d)  always  receives  the  whole  head  of  the  laft  rib  ;  and  has 
no  fmooth  furface  on  its  tranfverfe  proceffes,  which  are  very  fhort. — The 
fmooth  furfaces  of  its  inferior  oblique  proceffes  face  outwards  as  the  lum- 
bar do.  And  we  may  fay  in  general,  that  the  upper  vertebra  of  the 

back  lofe  gradually  their  refemblance  to  thofe  of  the  neck,  and  the  lower 
ones  come  nearer  to  the  figure  of  the  lumbar. 

The 


{a)  ao?,*,  gutturalis.  (b) 
{d)  Atacumg,  pnecingens. 


(0  Aggixns*  *n  neutram  partem  inclinans. 
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The  articulation  of  the  'vertebra  of  the  back  with  the  ribs  fhall  be  more 
particularly  confidered  after  the  ribs  are  defcribed.  Only  it  may  be  pros- 
per now  to  remark,  that  the  ligaments  which  ferve  that  articulation  aflift 
in  connecting  the  'vertebra. 

The  lowefl  order  of  the  true  vertebra  is  the  lumbar  [a),  which  are  five 
bones,  that  may  be  diflinguifhed  from  any  others  by  thefe  marks  : 
1 .  Their  bodies,  though  of  a  circular  form  at  their  fore-part,  are  fome- 
what  oblong  from  one  fide  to  the  other ;  which  may  be  occafioned  by 
the  prefTure  of  the  large  veflels,  the  aorta  and  cava,  and  of  the  vifcera. 
The  epiphyfes  on  their  edges  are  larger  ;  and  therefore  the  upper  and  lower 
furfaces  of  their  bodies  are  more  concave  than  in  the  vertebra  of  the 
back.  2.  The  cartilages  between  thefe  vertebra  are  much  the  thickefl  of 
any ;  and  render  the  fpine  convex  within  the  abdomen,  by  their  greateft 
thicknefs  being  at  their  fore-part.  3.  The  oblique  procefTes  are  ftrong 
and  deep  ;  thofe  in  oppofite  fides  being  almofl  placed  in  parallel  planes ; 
the  fuperior,  which  are  concave,  facing  inwards,  and  the  convex  inferior 
ones  facing  outwards :  and  therefore  each  of  thefe  vertebra  receives  the 
one  above  it,  and  is  received  by  the  one  below ;  which  is  not  fo  evident 
in  the  other  two  clafTes  already  defcribed.  4.  Their  tranfverfe  procefTes 
are  fmall,  long,  and  almoft  erect,  for  allowing  large  motion  to  each 
bone,  and  fufficient  infertion  to  mufcles,  and  for  fupporting  and  defend- 
ing the  internal  parts.  5.  Betwixt  the  roots  of  the  fuperior  oblique  and 
tranfverfe  procefTes,  a  fmall  protuberance  may  be  obferved,  where  fome 
of  the  mufcles  that  raife  the  trunk  of  the  body  are  inferted.  6.  Their 
fpinal  procefTes  are  ftrong,  ftraight,  and  horizontal,  with  broad  flat 
fides,,  and  a  narrow  edge  above  and  below ;  this  laft  being  deprefTed  on 
each  fide  by  mufcles  :  and  at  the  root  of  thefe  edges  we  fee  rough  furfa- 
ces  for  fixing  the  ligaments.  7.  The  canal  for  the  numerous  cords,  called 
cauda  equina,  into  which  the  fpinal  marrow  divides,  is  rather  larger  in 
thefe  bones  than  what  contains  that  marrow  in  the  vertebra  of  the  back. 
8.  The  holes  for  the  pafTage  of  the  nerves  are  more  equally  formed  out 
of  both  the  contiguous  veretebra  than  in  the  other  clafTes ;  the  upper  one. 
furnifhes,  however,  the  larger  fhare  of  each  hole. 

The  thick  cartilages  between  thefe  lumbar  vertebra,  their  deep  oblique. 

procefTes^, 

O2).  Ocfvi;  ,\Vos,  vio^v,  renum,  lumborum. 
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proceffes,  and  their  ereft  fpinal  proceffes,  are  all  fit  for  allowing  large 
motion:  though  it  is  not  fo  great  as  what  is  performed  in  the  neck; 
which  appears  from  comparing  the  arches  which  the  head  defcribes 
when  moving  on  the  neck  or  the  loins  only. 

The  lumbar  vertebra,  as  they  defcend,  have  their  oblique  proceffes  at  a 
greater  diflance  from  each  other,  and  facing  more  backwards  and  for- 
wards. 

Both  tranfverfe  and  fpinal  proceffes  of  the  middlemoft  vertebra:  of  the 
loins  are  longeft  and  thickeft;  in  the  vertebra  above  and  below  they  are 
lefs.  So  that  thefe  proceffes  of  the  firfl  [a]  and  fifth  (b)  are  the  leaft,  to 
prevent  their  ftriking  on  the  ribs  or  of  a  ilium,  or  their  bruifing  the  mufcles 
in  the  motions  of  the  fpine. 

The  epiphyfes  round  the  edges  of  the  bodies  of  the  lumbar  vertebra  are 
moft  raifed  in  the  two  loweft ;  which  confequently  make  them  appear 
liollower  in  the  middle  than  the  others  are. 

The  body  of  the  fifth  vertebra  is  rather  thinner  than  that  of  the  fourth. 
The  fpinal  procefs  of  this  fifth  is  fmaller,  and  the  oblique  proceffes  face 
more  backwards  and  forwards  than  in  any  other  lumbar  vertebra. 

After  confidering  the  ftructure  of  the  particular  vertebra,  and  their 
mutual  connection,  we  may  obferve  a  folicitous  care  taken  that  they 
fhall  not  be  disjoined  but  with  great  difficulty :  for,  befides  being  con- 
nected by  ftrong  ligaments  proportioned  to  the  forces  which  are  to  be  re- 
lifted,  their  bodies  either  enter  fo  into  each  other,  as  to  prevent  their 
being  difplaced  any  way,  as  in  the  vertebrcs  of  the  neck  ;  or  they  are 
propped  on  all  fides,  as  thofe  of  the  back  are  by  the  ribs  ;  or  their  furfaces 
of  contact  are  fo  broad,  as  to  render  the  feparation  almoft  impracticable, 
as  in  the  loins  ;  while  the  depth  and  articulation  of  the  oblique  proceffes 
are  exactly  proportioned  to  the  quantity  of  motion  which  the  other  parts 
of  the  bones  allow,  or  the  mufcles  can  perform  :  yet  as  thefe  oblique  pro- 
ceffes are  fmall,  and  therefore  not  capable  of  fo  fecure  a  conjunction  as 
the  larger  bodies,  they  may  fooner  yield  to  a  disjoining  force  ;  but  then 
their  diflocation  is  not  of  near  fo  bad  confequence  as  the  feparation  of 
the  bodies  would  be.    For  by  the  oblique  proceffes  being  diflocated,  the 
mufcles,  ligaments,-  and  fpinal  marrow,  are  indeed  ftretched ;   but  this 

marrow 


{a)  Niffirxf,  renalis. 


(b)  Afl^a.vrnr,  fulciens. 
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marrow  mull  be  comprefTed,  or  entirely  deftroyed,  when  the  body  of  the 
vertebra  is  removed  out  of  its  place. 

The  false  Vertebrae  compofe  the  under  pyramid  of  the  /pine.  They 
are  diftiguifhed  from  the  bones  already  defcribed  juftly  enough  by  this 
epithet  of  falfe :  becaufe  though  each  bone  into  which  they  can  be  divi- 
ded in  young  people  refembles  the  true  vertebras  in  figure,  yet  none  of 
them  contribute  to  the  motion  of  the  trunk  of  the  body  ;  they  being  in- 
timately united  to  each  other  in  adults,  except  at  their  lower  part,  where 
they  are  moveable ;  whence  they  are  commonly  divided  into  two  bones, 
os  facrum  and  coccygis. 

Os  sacrum  [a)  is  fo  called,  from  being  offered  in  facrifice  by  the  an- 
cients, or  rather  becaufe  of  its  largenefs  in  refpect  of  the  other  vertebra* 
This  bone  is  of  an  irregular  triangular  fhape  ;  broad  above,  narrow  below, 
convex  behind  for  the  advantageous  origin  of  the  mufcles  that  move  the 
fpine  and  thigh  backwards,  and  concave  before  for  enlarging  the  cavity 

of  the  pelvis.  Four  tranfverfe  lines,  of  a  colour  different  from  the  reft 

of  the  bone,  which  are  feen  on  its  fore-part,  are  the  marks  of  divifion  of 
the  five  different  bones  of  which  it  conlifts  in  young  perfons. 

The  fore- part  of  the  os  facrum,  analogous  to  the  bodies  of  the  true  ver- 
tebra, is  fmooth  and  flat,  to  allow  a  larger  fpace  for  the  contained  bowels, 
without  any  danger  of  hurting  them  ;  or  this  flat  figure  may  be  owing 
to  the  equal  prefTure  of  thefe  bowels,  particularly  of  the  laft  gut. — The 
back-part  of  it  is  almoft  ftraight,  without  fo  large  a  cavity  as  the  vertebra 
have  ;  becaufe  the  fpinal  marrow,  now  feparated  into  the  cauda  equina,  is 

fmall.  The  bridges  between  the  bodies  and  procefTes  of  this  bone,  are 

much  thicker,  and  in  proportion  fhorter,  than  in  the  former  clafs  of 

bones.  The  ftrength  of  thefe  crofs  bridges  is  very  remarkable  in  the 

three  upper  bones  ;  and  is  well  proportioned  to  the  incumbent  weight  of 
the  trunk  of  the  body,  which  thefe  bridges  fuftain  in  a  tranfverfe,  confe- 
quently  an  unfavourable  lltuation,  when  the  body  is  erect. 

There  are  only  two  oblique  procefTes  of  the  os  facrum  ;  one  {landing 
out  on  each  fide  from  the  upper  part  of  the  firfl  bone. — Their  plain  erect 
furfaces  face  backwards,  and  are  articulated  with  the  inferior  oblique 
procefTes  of  the  laft  vertebra  of  the  loins,  to  which  each  of  thefe  procefTes 
.  .  is- 

fi)  itfov,  vrotSvhc;  t*ty«u  Hippocrat,  uxorvovSvhcv,  Oribaf.    n\«rv,  latum  3  os  clunium.  clavium-  • 
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is  connected  by  a  ftrong  ligament,  which  rifes  from  a  fcabrous  cavity 
round  their  roots,  where  mucilaginous  glands  are  alfo  lodged. — Inftead 
of  the  other  oblique  proceffes  of  this  bone,  four  rough  tubercles  are  to  be 
feen  on  each  fide  of  its  furface  behind,  from  which  the  mufculus  facer  has 
its  origin. 

The  tranfverfe  proceffes  here  are  all  grown  together  into  one  large 
ftrong  oblong  procefs  on  each  fide ;  which,  fo  far  as  it  anfwers  to  the 
firft  three  bones,  is  very  thick,  and  divided  into  two  irregular  cavities, 

by  a  long  perpendicular  ridge,  The  foremoft  of  the  two  cavities  has 

commonly  a  thin  cartilaginous  fkin  covering  it  in  the  recent  fubjec"t.,  and 
is  adapted  to  the  unequal  protuberance  of  the  os  ilium,  and  a  ftrong  liga- 
ment connects  the  circumference  of  thefe  furfaces  of  the  two  bones. — 
The  cavity  behind  is  divided  by  a  tranfverfe  ridge  into  two,  where  ftrong 
ligamentous  firings,  that  go  from  this  bone  to  the  os  ilium,  with  a  cellu- 
lar fubftance  containing  mucus,  are  lodged. 

The  tranfverfe  procefifes  of  the  two  laft  bones  of  the  os  facrum  are  much 

fmaller  than  the  former.  At  their  back-part,  near  their  edge,  a  knob 

and  oblong  flat  furface  give  rife  to  two  ftrong  ligaments  which  are  extend- 
ed to  the  os  ifchium  ;  and  are  therefore  called  facro-fciatic. 

The  fpinal  proceffes  of  the  three  uppermoft  bones  of  the  os  facrum  ap- 
pear fhort,  fharp,  and  almoft  erect,  while  the  two  lower  ones  are  open 
behind ;  and  fometimes  a  little  knob  is  to  be  feen  on  the  fourth,  though 
generally  it  is  bifurcated,  without  the  two  legs  meeting  into  a  fpine ;  in 
which  condition  alfo  the  firft  is  often  to  be  feen  ;  and  fometimes  none  of 
them  meet,  but  leave  a  finus,  or  rather  fojfa,  inftead  of  a  canal  (a).  The 
muj "cuius  latijfimus  and  longiffimus  dorfi,  facro-lumbalis,  and  glutaus  maximus, 
have  part  of  their  origins  from  thefe  fpinal  proceffes. 

The  canal  between  the  bodies  and  proceffes  of  this  bone,  for  the  cauda 
equina,  is  triangular ;  and  becomes  fmaller  as  it  defcends,  as  the  cauda  alfo 

does.  Below  the  third  bone,  this  paffage  is  no  more  a  complete  bony 

canal,  but  is  open  behind ;  and  is  only  there  defended  by  a  ftrong  liga- 
mentous membrane  ftretched  over  it,  which,  with  the  mufcles  that  cover 
it,  and  are  very  prominent  on  each  fide,  is  a  fufncient  defence  for  the 
bundle  of  nerves  within. 

At 

{a)  Verheyen,  Anat.  trad.  5.  cap,  9. — — Sue  Trad,  d'Ofteol.  p.  127. 
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At  the  root  of  each  oblique  procefs  of  this  bone,  the  notch  is  confpi- 
cuous  5  by  which,  and  fuch  another  in  the  laft  'vertebra  of  the  loins,  a 
paffage  is  left  for  the  twenty-fourth  fpinal  nerve  ;  and,  in  viewing  the  os 
facrum,  either  before  or  behind,  four  large  holes  appear  in  each  fide,  in 
much  the  fame  height  as  where  the  marks  of  the  union  of  its  feveral 
bones  remain.  Some  of  the  largeft  nerves  of  the  body  pafs  through  the 
anterior  holes  ;  and  fuperficial  grooves  running  outwards  from  them  in 
different  directions,  mew  the  courfe  of  thefe  nerves.  From  the  inter- 
vals of  thefe  grooves,  the  pyriformls  mufclc  chiefly  rifes.  The  holes  in 

the  back-part  of  the  bone  are  covered  by  membranes  which  allow  fmall 

nerves  to  pafs  through  them.  The  two  uppermoft  of  thefe  holes,  efpe- 

cially  on  the  fore-fide,  are  the  largeft ;  and,  as  the  bone  defcends,  the 
holes  turn  fmaller.  Sometimes  a  notch  is  only  formed  at  the  lower  part 
in  each  fide  of  this  bone ;  and,  in  other  fubjects,  there  is  a  hole  common 
to  it  and  the  os  coccygis,  through  which  the  twenty-ninth  pair  of  fpinal 
nerves  paffes  ;  and  frequently  a  bony  bridge  is  formed  on  the  back- part 
of  each  fide  by  a  procefs  fent  up  from  the  back-part  of  the  os  coccygis,  and 
joined  to  the  little  knobs  which  the  laft  bone  of  the  os  facrum  has  inftead 
of  a  fpinal  procefs.  Under  this  bridge  or  jugum,  the  twenty- ninth  pair 
of  fpinal  nerves  runs  in  its  courfe  to  the  common  holes  juft  now  de- 
fer i  bed. 

The  upper  part  of  the  body  of  the  firft  bone  refembles  the  'vertebra  of 
the  loins  ;  but  the  fmall  fifth  bone  is  oblong  tranfverfely,  and  hollow  in 
the  middle  of  its  lower  furface. 

The  fubftance  of  the  os  facrum  is  very  fpongy,  without  any  confider- 
able  folid  external  plates,  and  is  lighter  proportionally  to  its  bulk  than 
any  other  bone  in  the  body ;  but  is  fecured  from  injuries  by  the  thick 
mufcles  that  cover  it  behind,  and  by  the  ftrong  ligamentous  membranes 

that  clofely  adhere  to  it.  As  this  is  one  of  the  raoft  remarkable  in- 

•  ftances  of  this  fort  of  defence  afforded  a  foft  weak  bone,  we  may  make 
the  general  obfervation,  That  wherever  we  meet  with  fuch  a  bone,  one 
or  other,  or  both  thefe  defences,  are  made  ufe  of ;  the  firft  to  ward  off 
injuries,  and  the  fecond  to  keep  the  fubftance  of  the  bone  from  yielding 
too  eafily. 

This  bone  is  articulated  above  to  the  laft  vertebra  of  the  loins,  in  the 

U  manner 
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manner  that  the  lumbar  vertebra  are  joined  ;  and  therefore  the  fame  mo- 
tions may  be  performed  here.  The  articulation  of  the  lower  part  of 

the  os  facnim  to  the  os  coccygis  feems  well  enough  adapted  for  allowing 
considerable  motion  to  this  laft  bone,  was  it  not  much  confined  by  liga- 
ments. Laterally,  the  os  facrum  is  joined  to  the  ojfa  ilium  by  an  immove- 
able fynchondrofs  ^  or  what  almoft  deferves  the  name  of  a  future :  for  the 
cartilaginous  cruft  on  the  furface  of  the  bones  is  very  thin,  and  both 
their  furfaces  are  fo  fcabrous  and  unequal  as  to  be  indented,  into  each 
other ;  which  makes  fuch  a  ftrong  connection,  that  great  force  is  requi- 
red to  feparate  them,  after  all  the  mufcles  and  ligaments  are  cut.  Fre- 
quently the  two  bones  grow  together  in  old  fubjecls. 

The  ufes  of  the  os  facrum  are,  to  ferve  as  the  common  bafe  and  fup- 
port  of  the  trunk  of  the  body,  to  guard  the  nerves  proceeding  from  the 
end  of  the  fpinal  marrow,  to  defend  the  back-part  of  the  pelvis^  and  to 
aiford  fufficient  origin  to  the  mufcles  which  move  the  trunk  and  thigh. 

The  bones  that  compofe  the  os  facrum  of  infants  have  their  bodies  fe- 
parated  from  each  other  by  a  thick  cartilage ;  and,  in  the  fame  manner 
as  the  true  vertebra,  each  of  them  confifts  of  a  body  and  two  lateral 
parts,  connected  together  by  cartilages  ;  the  ends  of  the  plates  feldom  be- 
ing contiguous  behind. 

Os  coccygis  (a),  or  rump-bone,  is  that  triangular  chain  of  bones  de- 
pending from  the  os  facrum  ;  each  bone  becoming  fmaller  as  they  defcend, 
till  the  laft  ends  almoft  in  a  point.  The  os  coccygis  is  convex  behind,  and 
concave  before  j  from  which  crooked  pyramidal  figure,  which  was  thought 
to  refemble  a  cuckow's  beak,  it  has  got  its  name. 

This  bone  confifts  of  four  pieces,  in  people  of  middle  age  :  in  children,, 
very  near  the  whole  of  it  is  cartilage :  in  old  fubjecls,  all  the  bones  are 
united,  and  become  frequently  one  continued  bone  with  the  os  facrum. 

The  higheft  of  the  four  bones  is  the  largeft,  with  lhoulders  extended 
farther  to  each  fide  than  the  end  of  the  os  facrum.  Which  enlargement 
lhould,  in  my  opinion,  ferve  as  a  diftinguifhing  mark  to  fix  the  limits  of 
either  bone;  and  therefore  lhould  take  away  all  difpute  about  reckoning; 
the  number  of  bones,  of  which  one  or  other  of  thefe  two  parts  of  the 
falfe  vertebra  is  compofed  :  which  difpute  muft  ftill  be  kept  up,  fo  long  as- 

the 

(a)  Opforvyiov  oppo(,  caudse  os,  fpondylium,  os  cuculu 
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the  numbering  five  or  fix  bones  in  the  os  facrum  depends  upon  the  uncer- 
tain accident  of  this  broad-mouldered  little  bone  being  united  to  or  fe- 

parated  from  it.  The  upper  furface  of  this  bone  is  a  little  hollow. — - 

From  the  back  of  that  bulbous  part  called  its  [boulders,  a  procefs  often 
rifes  up  on  each  fide,  to  join  with  the  bifurcated  fpine  of  the  fourth  and 
fifth  bones  of  the  os  facrum,  to  form  the  bony  bridge  mentioned  in  the 
defcription  of  the  os  facrum. — Sometimes  thefe  moulders  are  joined  to  the 
fides  of  the  fifth  bone  of  the  os  facrum,  to  form  the  hole  in  each  fide 
common  to  thefe  two  bones,  for  the  pafTage  of  the  twenty-ninth  pair  of 

fpinal  nerves.  Immediately  below  the  moulders  of  the  os  coccygis,  a 

notch  may  be  remarked  on  each  fide,  where  the  thirtieth  pair  of  the  fpi- 
nal nerves  pafTes.  The  lower  end  of  this  bone  is  formed  into  a  fmall 

head,  which  very  often  is  hollow  in  the  middle. 

The  three  lower  bones  gradually  become  fmaller,  and  are  fpongy  ;  but 
are  flrengthened  by  a  ftrong  ligament  which  covers  and  connects  them. 

 Their  ends,  by  which  they  are  articulated,  are  formed  in  the  fame 

manner  as  thofe  of  the  firfl  bone  are. 

Between  each  of  thefe  four  bones  of  young  fubjecls,  a  cartilage  is  in- 
terpofed ;  therefore  their  articulation  is  analogous  to  that  of  the  bodies  of 
the  vertebra  of  the  neck :  For,  as  has  been  often  above  remarked,  the 
lower  end  of  the  os  facrum,  and  of  each  of  the  three  fuperior  bones  of  the 
os  coccygis,  has  a  fmall  depreffion  in  the  middle  ;  and  the  upper  part  of  all 
the  bones  of  the  os  coccygis  is  a  little  concave,  and  confequently  the  inter- 
pofed  cartilages  are  thicker!:  in  the  middle,  to  fill  up  both  cavities ;  by 
which  they  connect  the  bones  more  firmly. — When  the  cartilages  ofhfy, 
the  upper  end  of  each  bone  is  formed  into  a  cavity,  exactly  adapted  to 
the  protuberant  lower  end  of  the  bone  immediately  above. — From  this 
fort  of  articulation,  it  is  evident,  that,  unlefs  when  thefe  bones  grow 
together,  all  of  them  are  capable  of  motion ;  of  which  the  firfl  and  fe- 
cond,  efpecially  this  lafl,  enjoys  the  largeft  fhare. 

The  lower  end  of  the  fourth  bone  terminates  in  a  rough  point,  to 
which  a  cartilage  is  appended. 

To  the  fides  of  thefe  bones  of  the  os  coccygis,  the  coccygcei  mufcles 
and  part  of  the  levatores  am,  and  of  the  gluicsi  maxim:,  are  fixed. 

\  U  2  The 

(a)  Douglas,  Myograph,  cap.  40.— «—  Euftach.  tab.  36.  n°  45.  20. 
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The  fubftance  of  thefe  bones  is  very  fpongy,  and  in  children  cartila- 
ginous ;  there  being  only  a  part  of  the  firft  bone  ofiified  in  a  new-born 
infant. — Since,  therefore,  the  inteflinum  return  of  children  is  not  fo  firm- 
ly fupported  as  it  is  in  adults^  this  may  be  one  reafon  why  they  are  more 
iubject  to  a  procidentia  a?ii  than  old  people  [a]. 

From  the  defcription  of  this  bone,  we  fee  how  little  it  refembles  the 
vertebra ;  fince  it  feldom  has  proceffes,  never  has  any  cavity  for  the  fplnal 
marrow,  nor  holes  for  the  paflage  of  nerves.— Its  connection  hinders  it 
from  being  moved  to  either  fide  ;  and  its  motion  backwards  and  forwards 
is  much  confined  :  yet,  as  its  ligaments  can  be  ftretched  by  a  confiderable 
force,  it  is  a  great  advantage  in  the  excretion  of  the  faeces  alvlna^  and 
much  more  in  child-bearing,  that  this  bone  fhould  remain  moveable  ; 
and  the  right  management  of  it,  in  delivering  women,  may  be  of  great 

benefit  to  them  (b).  The  mobility  of  the  os  coccygis  diminifhing  as 

people  advance  in  age,  efpecially  when  its  ligaments  and  cartilages  have 
not  been  kept  flexible  by  being  ftretched,  is  probably  one  reafon  why  the 
women,  who  are  old  maids  before  they  marry,  have  generally  hard  la- 
bour in  child-bed. 

The  os  coccygis  ferves  to  fuftain  the  intefilnum  rectum :  and,  in  order  to 
perform  this  office  more  effectually,  it  is  made  to  turn  with  a  curve  for- 
wards ;  by  which  alfo  the  bone  itfelf,  as  well  as  the  mufcles  and  tegu- 
ments, is  preferved  from  any  injury  when  we  fit  with  our  body  reclined 
back. 

The  fecond  part  of  the  trunk  of  the  fkeleton,  the  pelvis,  is  the  cy- 
lindrical cavity  at  the  lower  part  of  the  abdomen^  formed  by  the  os  facrum, 
os  coccygis,  and  ojfa  hmominata ;  which  laft,  therefore,  fall  now  in  courfe 
to  be  examined. 

Though  the  name  of  ossa  innominata  (c)  contributes  nothing  to 
the  knowledge  of  their  fituation,  ftructure,  or  office,  yet  they  have  been 
fo  long  and  univerfally  known  by  it,  that  there  is  no  occafion  for  chan- 
ging it. — They  are  two  large  broad  bones,  which  form  the  fore-part  and 
fides  of  the  pelvis^  and  the  lower  part  of  the  fides  of  the  abdomen. — In 

children, 

(a)  Spigel.  de  Humani  Corp.  Fabric,  lib.  2.  cap.  22. — Paaw  de  Oflib.  pars  2-  cap.  3, 

(b)  Paaw,  ibid.  Deventer,  Operat.  Chirurg.  cap.  27. 

(c)  SKrtcfcv,  *fotrfvrttc,  faero  conjuncta. 
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children,  each  of  thefe  bones  is  evidently  divided  into  three  %  which  are 
afterwards  fo  intimately  united,  that  fcarce  the  leaft  mark  of  their  for- 
mer feparation  remains :  This  notwithstanding,  they  are  defcribed  as  con- 
fiding each  of  three  bones,  to  wit,  the  os  ilium,  ifchium,  and  pubis ;  which 
I  mail  firft  defcribe  feparately,  and  then  fhall  confider  what  is  common  to 
any  two  of  them,  or  to  all  three. 

Os  ilium  {a),  or  haunch  bone,  is  fituated  higheft  of  the  three,  and 
reaches  as  far  down  as  one  third  of  the  great  cavity  into  which  the  head 
of  the  thigh-bone  is  received. 

The  external  fide  of  this  bone  is  unequally  convex,  and  is  called  its 
dor/urn  ; — the  internal  concave  furface  is  by  fome  (but  improperly)  named 

its  cojla.  The  femicircular  edge  at  the  higheft  part  of  this  bone,  which 

is  tipped  with  a  cartilage  in  the  recent  fuhjec~t,  is  named  the  /pine,  into 
which  the  external  or  defcending  oblique  mufcle  of  the  abdomen  is  in- 
ferted ;  and  from  it  the  internal  afcending  oblique,  and  the  tranfverfe 
mufcles  of  the  belly,  with  the  gluteus  maximus,  quadratus  Inmbomm,  and 
latijjimus  dorfi,  have  their  origin.  Some  (b)  are  of  opinion,  that  it  is  only 
die  tendinous  cruft  of  all  thefe  mufcles,  and  not  a  cartilage,  as  com- 
monly alleged,  that  covers  this  bony  edge. — The  ends  of  the  fpine  are 
more  prominent  than  the  furface  of  the  bone  below  them  ;  therefore  are 
reckoned  procelTes. — From  the  anterior  fpinal  procefs,  the  fartorius  and 
fafcialis  mufcles  have  their  rife  ;  and  the  outer  end  of  the  doubled  tendon 
of  the  external  oblique  mufcle  of  the  abdomen,  commonly  called  Fallopiiu  s 

or  Pouparfs  ligament,  is  fixed  to  it.  The  infide  of  the  pofterior  fpinal 

procefs,  and  of  part  of  the  fpine  forward  from  that,  is  made  flat  and 
rough  where  the  facro-lumbalis  and  longijfimus  dorfi  rife  ;  and  to  its  outude 
ligaments,  extended  to  the  os  facrum  and  tranfverfe  procefTes  of  the  fifth 
and  fourth  vertebra  of  the  loins,  are  fixed  (c). — Below  the  anterior  fpinal 
procefs  another  protuberance  ftands  out,  which,  by  its  fituation,  may  be 
diftinguifhed  from  the  former,  by  adding  the  epithet  of  inferior,  where 
the  muf cuius  reef  us  tibia  has  its  origin  (d). — Betwixt  thefe  two  anterior 

procefTes- 

(a)  \ayovuv,  wveov,  fcaphium,  lumbare,  clunium,  clavium,  anchas. 

{b)  Winflow,  Expofition  Anatomique  du  Corps  Humain,  traite  des  Os  Frais,  §96, 

(c)  Weitbrechr,  Syndefmolog.  fe£r.  4.  §  30,  40,  46,  47, 

(<0  Baker,  Curf.  Ofteolog.  demonftr.  ?. 
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procefTes,  the  bone  is  hollowed  where  the  beginning  of  the  fartor'uts  mufcie 
is  lodged. — Below  the  pofterior  fpinal  procefs,  a  fecond  protuberance  of 
the  edge  of  this  bone  is  in  like  manner  obfervable,  which  is  clofely  ap- 
plied to  the  os  facrum. — Under  this  laft  procefs  a  confiderable  large  niche 
is  obfervable  in  the  os  ilium  ;  between  the  fides  of  which  and  the  ftrong 
ligament  that  is  ftretched  over  from  the  os  facrum  to  the  Iharp-pointed 
procefs  of  the  os  ifchium  of  the  recent  fubjedt,  a  large  hole  is  formed, 
through  which  the  mufculus  pyriformis,  the  great  fciatic  nerve,  and  the 
pofterior  crural  vefTels,  pafs,  and  are  protected  from  compreffion. 

The  external  broad  fide  or  dorjum  of  the  os  ilium  is  a  little  hollow  to- 
wards the  fore-part ;  farther  back,  it  is  as  much  raifed  ;  then  is  confider- 
ably  concave ;  and,  laftly,  it  is  convex.  Thefe  inequalities  are  occafioned 
by  the  actions  of  the  mufcles  that  are  fituated  on  this  furface.  From  be- 
hind the  uppermoft  of  the  two  anterior  fpinal  procefTes,  in  fuch  bones  as 
are  fhrongly  marked  by  the  mufcles,  a  femicircular  ridge  is  extended  to 
the  hollow  pafTage  of  the  fciatic  nerve.  Between  the  fpine  and  this  ridge 
the  gluteus  medius  takes  its  rife.  Immediately  from  above  the  loweft  of 
the  anterior  fpinal  procefTes,  a  fecond  ridge  is  ftretched  to  the  niche. 
Between  this  and  the  former  ridge  the  glutceus  minimus  has  its  origin.  On 
the  outfide  of  the  pofterior  fpinal  procefTes,  the  dorfum  of  the  os  ilium  is 
flat  and  rough,  where  part  of  the  mufculus  glut tzus  maximus  and  pyriformis 
rifes.  The  loweft  part  of  this  bone  is  the  thickeft  ;  and  is  formed  into  a 
large  cavity  with  high  brims,  to  afhft  in  compofing  the  great  acetabulum  ; 
which  fhall  be  confidered,  after  all  the  three  bones  that  conftitute  the  os 
innominatum  are  defcribed. 

The  internal  furface  of  the  os  ilium  is  concave  in  its  broadeft  fore-part, 
where  the  internal  iliac  mufcie  has  its  origin,  and  fome  fhare  of  the  intefli- 
num  ilium  and  colon  is  lodged. — From  this  large  hollow  a  fmall  finuofity 
is  continued  obliquely  forwards,  at  the  infide  of  the  anterior  inferior  fpi- 
nal procefs,  where  part  of  the  pfoas  and  iliacus  mufcles,  with  the  crural 
vefTels  and  nerves,  paTs.  The  large  concavity  is  bounded  below  by  a 
ftiarp  ridge,  which  runs  from  behind  forwards  ;  and,  being  continued 
with  fuch  another  ridge  of  the  os  pubis,  forms  a  line  of  partition  between 
the  abdomen  and  pelvis.  Into  this  ridge  the  broad  tendon  of  the  pfoas 
parvus  is  inferted. 

All 
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All  the  internal  furface  cf  the  os  ilium,  behind  this  ridge,  is  very  une- 
qual :  for  the  upper  part  is  flat,  but  fpongy,  where  the  facro-lumbalis  and 

longijjimus  dorfi  rife.  Lower  down,  there  is  a  tranfverfe  ridge,  from 

which  ligaments  go  out  to  the  os  facrum. — Immediately  below  this  ridge, 
the  rough  unequal  cavities  and  prominences  are  placed,  which  are  exactly 

adapted  to  thofe  defcribed  on  the  fide  of  the  os  facrum.  In  the  fame 

manner,  the  upper  part  of  this  rough  furface  is  porous,  for  the  firmer 
adhefion  of  the  ligamentous  cellular  fubftance ;  while  the  lower  part  is 
more  folid,  and  covered  with  a  thin  cartilaginous  fkin,  for  its  immove- 
able articulation  with  the  os  facrum.  From  all  the  circumference  of 

this  large  unequal  furface,  ligaments  are  extended  to  the  os  facrum,  to  fe- 
cure  more  firmly  the  conjunction  of  thefe  bones. 

The  paffages  of  the  medullary  veffels  are  very  confpicuous,  both  in 
the  dorfum  and  cofia  of  many  off  a  ilium ;  but  in  others  they  are  inconfide- 
rable. 

The  pofterior  and  lower  parts  of  thefe  bones  are  thick ;  but  they  are 
generally  exceeding  thin  and  compact:  at  their  middle,  where  they  are  ex- 
pofed  to  the  actions  of  the  mufculi  glutei  and  iliacus  hit  emus,  and  to  the 

preffure  of  the  bowels  contained  in  the  belly  The  fubftance  of  the 

offa  ilium  is  moftly  cellular,  except  a  thin  external  table. 

In  a  ripe  child,  the  fpine  of  the  os  ilium  is  cartilaginous,  and  is  after- 
wards joined  to  the  bone  in  form  of  an  epiphyfe.  The  large  lower  end 

of  this  bone  is  not  completely  oflified. 

Os  ischium  (a),  or  hip-bone,  is  of  a  middle  bulk  between  the  two  other 
parts  of  the  os  innominatum,  is  fituated  loweft  of  the  three,  and  is  of  a 
very  irregular  figure. — Its  extent  might  be  marked  by  an  horizontal  line 
drawn  near  through  the  middle  of  the  acetabulum  ;  for  the  upper  bulbous 
part  of  this  bone  forms  fome  lefs  than  the  lower-  half  of  that  great  ca- 
vity, and  the  fmall  leg  of  it  rifes  to  much  the  fame  height  on  the  other 
fide  of  the  great  hole  common  to  this  bone  and  the  os  pubis. 

From  the  upper  thick  part  of  the  os  ifchium,.  a  (harp  procefs,  called  by 
fome  fpinous,  Hands  out  backwards,  from  which  chiefly  the  mufculus  coc- 
cygaus  and  fuperior  gemellus,  and  part  of  the  levator  ani,  rife;  and  the 

anterior  or  internal  facro-fciatic  ligament  is  fixed  to  it.  Between  the 

upper 

(a)  Coxae.;  coxendicis,  pixis. . 
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•upper  part  of  this  ligament  and  the  bones,  it  was  formerly  obferved  that 
the  pynform  mufcle,  the  pofterior  crural  vefTels,  and  the  fciatic  nerve, 
pafs  out  of  the  pelvis. — Immediately  below  this  procefs,  a  finuofity  is 
formed  for  the  tendon  of  the  mufculus  obturator  interims. — In  a  recent  fub- 
ject,  this  part  of  the  bone,  which  ferves  as  a  pulley  on  which  the  obtura- 
tor mufcle  plays,  is  covered  with  a  ligamentous  cartilage,  that,  by  two  or 
three  fmall  ridges,  points  out  the  interftices  of  the  fibres  in  the  tendon 

of  this  mufcle.  The  outer  furface  of  the  bone  at  the  root  of  this  fpi- 

nous  procefs  is  made  hollow  by  the  piriformis  or  iliacus  externus  mufcle. 

Below  the  finuofity  for  the  obturator  mufcle,  is  the  great  knob  or  tube- 

rofity,  covered  with  cartilage  or  tendon  (a).  The  upper  part  of  the  tu- 

berofity  gives  rife  to  the  inferior  gemellus  mufcle.  To  a  ridge  at  the 

infide  of  this,  the  external  or  pofterior  facro-fciatic  ligament  is  fo  fixed, 
that  between  it,  the  internal  ligament,  and  the  finuofity  of  the  os  ifchium, 

a  paffage  is  left  for  the  internal  obturator  mufcle.  The  upper  thick 

fmooth  part  of  the  tuber,  called  by  fome  its  dorfum,  has  two  oblique  im- 
prefnons  on  it.  The  inner  one  gives  origin  to  the  long  head  of  the  bi- 
ceps flexor  tibia  and  feminer<vofus  mufcles  j  and  the  femimembranofus  rifes 
from  the  exterior  one,  which  reaches  higher  and  nearer  the  acetabulum  than 

the  other.  The  lower,  thinner,  more  fcabrous  part  of  the  knob  which 

bends  forwards,  is  alfo  marked  with  two  flat  furfaces ;  whereof  the  inter- 
nal is  what  we  lean  upon  in  fitting,  and  the  external  gives  rife  to  the  lar- 
ger! head  of  the  triceps  adduclor  femoris.  Between  the  external  margin 

of  the  tuberofity  and  the  great  hole  of  the  os  inno?ninatum,  there  is  fre- 
quently an  obtufe  ridge  extended  down  from  the  acetabulum,  which  gives 
origin  to  the  quadratus  femoris. — As  the  tuber  advances  forwards,  it  be- 
comes fmaller,  and  is  rough,  for  the  origin  of  the  mufculus  tranfverfalis 
and  eretlor  penis. — The  fmall  leg  of  it,  which  mounts  upwards  to  join 
the  os  pubis,  is  rough  and  prominent  at  its  edge,  where  the  two  lower 
heads  of  the  triceps  or  quadriceps  adduclor  femoris  take  their  rife. 

The  upper  and  back  part  of  the  os  ifchium  is  broad  and  thick ;  but  its 
lower  and  fore  part  is  narrower  and  thinner. — Its  fubftance  is  of  the 
{tincture  common  to  broad  bones. 

The  os  ilium  and  pubis  of  the  fame  fide  are  the  only  bones  which  are 
contiguous  to  the  os  ifchium. 

The 

{a)  Window,  Expofit.  Ana!\  des  Os  Frais,  §  96* 
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The  part  of  the  os  ifch'ium  which  forms  the  acetabulum,  the  fpinous  pro- 
cefs, the  great  tuber,  and  the  recurved  leg,  are  all  cartilaginous  at  birth. 
The  tuber,  with  part  of  the  leg  or  procefs  above  it,  becomes  an  epiphyfe 
before  this  bone  is  fully  formed. 

The  os  pubis  (a),  or  Jbare-bone,  is  the  leaft  of  the  three  parts  of  the 
os  innominatum,  and  is  placed  at  the  upper  fore-part  of  it. — —The  thick 
largeft  part  of  this  bone  is  employed  in  forming  the  acetabulum  ;  from 
which  becoming  much  fmaller,  it  is  ftretched  inwards  to  its  fellow  of  the 
other  fide,  where  again  it  grows  larger,  and  fends  a  fmall  branch  down- 
wards to  join  the  end  of  the  fmall  leg  of  the  os  ifchium. — The  upper  fore- 
part of  each  os  pubis  is  tuberous  and  rough  where  the  mufculus  rectus  and 
pyramidalis  are  inferted.  From  this  a  ridge  is  extended  along  the  up- 
per edge  of  the  bone,  in  a  continued  line  with  fuch  another  of  the  os 
ilium,  which  divides  the  abdomen  and  pelvis.  The  ligament  of  Fallopius  is 
fixed  to  the  internal  end  of  this  ridge,  and  the  fmooth  hollow  below  it 
is  made  by  the  pfoas  and  iliacus  internus  mufcles  pafling  with  the  anterior 
crural  veflels  and  nerves  behind  the  ligament. — Some  way  below  the  for- 
mer ridge  another  is  extended  from  the  tuberous  part  of  the  os  pubis 
downwards  and  outwards  towards  the  acetabulum ;  between  thefe  two 
ridges  the  bone  is  hollow  and  fmooth,  for  lodging  the  head  of  the  pecli- 
neut  mufcle. — Immediately  below,  where  the  lower  ridge  is  to  take  the 
turn  downwards,  a  winding  niche  is  made,  which  is  comprehended  in 
the  great  foramen  of  a  Ikeleton,  but  is  formed  into  a  hole  by  a  fubtended 
ligament  in  the  recent  fubject,  for  the  paffage  of  the  pofterior  crural 
nerve,  an  artery,  and  a  vein. —  The  internal  end  of  the  os  pubis  is  rough 
and  unequal,  for  the  firmer  adhefion  of  the  thick  ligamentous  cartilage 
that  connects  it  to  its  fellow  of  the  other  fide. — The  procefs  which  goes 
down  from  that  to  the  os  ifchium  is  broad  and  rough  before,  where  the 
gracilis  and  upper  heads*  of  the  triceps,  or  rather  quadriceps,  adductor  femoris 
have  their  origin. 

The  fubftance  of  the  os  pubis  is  the  fame  as  of  other  broad  bones. 

Onlv  a  part  of  the  large  end  of  this  bone  is  oflified  ;  and  the  whole  leg 
is  cartilaginous  in  a  child  born  at  the  full  time. 

Betwixt  the  os  ifchium  and  pubis  a  very  large  irregular  hole  is  left,  which 

X  from 

(a)  E/!,f,  pe£tinis,  penis,  pudibundum,  feneftratum. 
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from  its  refemblance  to  a  door  or  fhield,  has  been  called  thyroides.  This 
hole  is  all,  except  the  niche  for  the  pofterior  crural  nerve,  filled  up  in  a 
recent  fubject  with  a  ftrong  ligamentous  membrane  that  adheres  very 
firmly  to  its  circumference.  From  this  membrane  chiefly  the  two  obtu- 
rator mufcles,  external  and  internal,  take  their  rife. — The  great  defign  of 
this  hole,  befides  rendering  the  bone  lighter,  is  to  allow  a  ftrong  enough 
origin  to  the  obturator  mufcles,  and  fufficient  fpace  for  lodging  their  bel- 
lies, that  there  may  be  no  danger  of  difturbing  the  functions  of  the  con- 
tained vi/cera  of  the  pelvis  by  the  actions  of  the  internal,  nor  of  the  ex- 
ternal being  bruifed  by  the  thigh-bone,  efpecially  by  its  lefTer  trochanter^ 
in  the  motions  of  the  thigh  inwards  :  Both  which  inconveniencies  muft 
have  happened,  had  the  ojfa  innominata  been  complete  here,  and  of  fufficient 
thicknefs  and  ftrength  to  ferve  as  the  fixed  point  of  thefe  mufcles. — The 
bowels  fometimes  make  their  way  through  the  niche  for  the  veffels,  at  the 
upper  part  of  this  thyroid  hole ;  and  this  caufes  a  hernia  in  this  place  [a). 

In  the  external  furface  of  the  ojfa  innominata,  near  the  outfide  of  the  great 
hole,  a  large  deep  cavity  is  formed  by  all  the  three  bones  conjunctly:  for 
the  os  pubis  conftitutes  about  one  fifth,  the  os  ilium  makes  fomething  lefs 
than  two  fifths,  and  the  os  ifchium  as  much  more  than  two  fifths*  The 
brims  of  this  cavity  are  very  high,  and  ftill  much  more  enlarged  by  the 
ligamentous  cartilage,  with  which  they  are  tipped  in  a  recent  fubject. 
From  this  form  of  the  cavity  it  has  been  called  acetabulum  ;  and  for  a 
diftinguiihing  character,  the  name  of  the  bone  that  conftitutes  the  largeft 
fhare  of  it  is  added:  therefore  acetabulum  ojfis  ifchii  (b)  is  the  name  this 
cavity  commonly  bears. — Round  the  bafe  of  the  fuper cilia  the  bone  is 
rough  and  unequal,  where  the  capfular  ligament  of  the  articulation  is  fixed. 
The  brims  at  the  upper  and  back  part  of  the  acetabulum  are  much  larger 
and  higher  than  any  where  elfe ;  which  is  very  necefTary  to  prevent  the 
head  of  the  femur  from  flipping  out  of  its  cavity  at  this  place,  where  the 
whole  weight  of  the  body  bears  upon  it,  and  confequently  would  other- 
wife  be  conftantly  in  danger  of  thrufting  it  out. — As  thefe  brims  are  ex- 
tended downwards  and  forwards  they  become  lefs  ;  and  at  their  internal 
lower  part  a  breach  is  made  in  them ;  from  the  one  fide  of  which  to  the 
other  a  ligament  is  placed  in  the  recent  fubject  j  under  which  a  large 

hole 

(a)  Memoires  de  I'Acad.  de  Chirurgie,  torn.  i.  p.  709,  &c.       (£)  Coxje,  coxeiidicis. 
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hole  is  left,  which  contains  a  fatty  cellular  fubftance  and  veffels.  The 
reafon  of  which  appearance  has  afforded  matter  of  debate.  To  me  it 
feems  evidently  contrived  for  allowing  a  larger  motion  to  the  thigh  in- 
wards :  for  if  the  bony  brims  had  been  here  continued,  the  neck  of  the 
thigh-bone  muft  have  ftruck  upon  them  when  the  thighs  were  brought 
acrofs  each  other ;  which,  in  a  large  ftrong  motion  this  way,  would  have 
endangered  the  neck  of  the  one  bone,  or  brim  of  the  other.  Then  the 
veifels  which  are  diftributed  to  the  joint  may  fafely  enter  at  the  fmuofity 
in  the  bottom  of  the  breach ;  which  being,  however,  larger  than  is  necef- 
fary  for  that  purpofe,  allows  the  large  mucilaginous  gland  of  the  joint  to 
efcape  below  the  ligament,  when  the  head  of  the  thigh-bone  is  in  hazard 
of  preffing  too  much  upon  it  in  the  motions  of  the  thigh  outwards  (a)„ 
Befides  this  difference  in  the  height  of  the  brims,  the  acetabulum  is  other- 
wife  unequal ;  for  the  lower  internal  part  of  it  is  depreffed  below  the  car- 
tilaginous furface  of  the  upper  part,  and  is  not  covered  with  cartilage: 
into  the  upper  part  of  this  particular  deprellion,  where  it  is  deepeft  and 
of  a  femilunar  form,  the  ligament  of  the  thigh-bone,  commonly,  though 
improperly,  called  the  round  one,  is  inferted ;  while  in  its  more  fuperfi- 
cial  lower  part  the  large  mucilaginous  gland  of  this  joint  is  lodged.  The 
largefl  fliare  of  this  feparate  depremon  is  formed  in  the  os  ifchium. 

From  what  has  been  faid  of  the  condition  of  the  three  bones  compofing 
this  acetabulum  in  new-born  children,  it  muft  be  evident,  that  a  confider- 
able  part  of  this  cavity  is  cartilaginous  in  them. 

The  ojfa  innominata  are  joined  at  their  back-part  to  each  fide  of  the  os 
facrum  by  a  fort  of  future,  with  a  very  thin  intervening  cartilage,  which 
ferves  as  fo  much  glue  to  cement  thofe  bones  together ;  and  ftrong  liga- 
ments go  from  the  circumference  of  this  unequal  furface  to  connect  them 
more  firmly.  The  ojfa  innominata  are  connected  together  at  their  fore- 
part by  the  ligamentous  cartilage  interpofed  between  the  two  ojfa  pubis. 
Thefe  bones  can  therefore  have  no  motion  in  a  natural  ftate,  except  what 
is  common  to  the  trunk  of  the  body,  or  to  the  os  facrum.  But  it  has  been 
difputed,  whether  or  not  they  loofen  fo  much  from  each  other  and  from 
the  os  facrum  in  child-birth,  by  the  flow  of  mucus  to  the  pelvis,  and  by 
the  throes  of  the  labour,  as  that  the  ojfa  pubis  recede  from  each  other, 

X  2  and 
(a)  Petit,  Memoires  de  l'Acad.  des>  Sciences,  1722. 


164 


OF    THE  SKELETON. 


and  thereby  allow  the  paffage  between  the  bones  to  be  enlarged. — Several 
obfervations  (a)  {hew  that  this  relaxation  fometimes  happens  :  but  thofe 
who  had  frequently  opportunities  of  dilfeclmg  the  bodies  of  women  who 
died  immediately  after  being  delivered  of  children,  teach  us  to  beware  of 
regarding  this  as  the  common  effect  of  child-birth;  for  they  found  fuch  a 
relaxation  in  very  few  of  the  bodies  which  they  examined  (b). 

Coniidering  what  great  weight  is  fupported,  in  our  erect  pofture,  by  the 
articulation  of  the  ojfa  innominata  with  the  os  facrum ;  there  is  great  reafon 
to  think,  that,  if  the  conglutinated  furfaces  of  thefe  bones  were  once  fe- 
parated,  (without  which  the  ojfa  pubis  cannot  Ihuffle  on  each  other),  the 
ligaments  would  be  violently  ftretched,  if  not  torn  ;  from  whence  many 
diforders  would  arife  (c). 

Each  os  innominatum  affords  a  focket  (the  acetabulum)  for  the  thigh-bones 
to  move  in  ;  and  the  trunk  of  the  body  rolls  here  fo  much  on  the  heads 
of  the  thigh-bones,  as  to  allow  the  moil  confpicuous  motions  of  the 
trunk,  which  are  commonly  thought  to  be  performed  by  the  bones  of  the 
fpine. — This  articulation  is  to  be  more  fully  defcribed  after  the  ojfa  Jemo- 
rls  are  examined. 

The  pelvis,  then,  has  a  large  open  above  where  it  is  continued  with  the 
abdomen  ;  is  ft rongly  fenced  by  bones  on  the  fides,  back,  and  fore-part ; 
and  appears  with  a  wide  opening  below  in  the  fkeleton :  but  in  the  recent 
fubject,  a  confiderable  part  of  the  opening  is  filled  by  the  facro-fciatic  liga- 
ments, pyrjorm,  internal  obturator,  levatores  ani,  gemini,  and  coccygcei 
mufcles,  which  fupport  and  protect  the  contained  parts  better  than  bones 
could  have  done  ;  fo  that  fpace  is  only  left  at  the  lowed  part  of  it  for  the 
large  excretories,  the  vefica  urinaria,  intejlinum  reclum,  and  in  females  the 
•uterus,  to  difcharge  themfelves. 

The  thorax  (d),  or  chefl,  which  is  the  only  part  of  the  trunk  of  the 
body  which  we  have  not  yet  defcribed,  reaches  from  below  the  neck  to 
the  belly  ;  and,  by  means  of  the  bones  that  guard  it,  is  formed  into  a  large 

cavity  ; 

(a)  Bauhin.  Theat.  Anat.  lib.  1.  cap.  49. — Spigel.  Anat.  lib.  2.  cap.  24. — Riolan.  An- 
thropog.  lib.  6.  cap.  12. — Diemerbroeck,  Anat.  lib.  9.  cap.  16. 

(I?)  Hildan.  Epift.  Cent.  obf.  46. — Dionis,  Sixieme  Demonft.  des  Os — Morgagn.  Adverf.3, 
animad.  15. 

(<•)  Ludov.  in  Epbem.  German,  dec.  1.  ann.  3.  obf.  255.  (d)  Pedtus,  caflum. 
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cavity  :  The  figure  of  which  is  fomewhat  candidal ;  but  its  upper  fmaller 
end  is  not  finifhed,  being  left  open  for  the  pallage  of  the  wind-pipe, 
gullet,  and  large  blood-veffels  ;  and  its  lower  part,  or  bafe,  has  no  bones, 
and  is  fhorter  before  than  behind ;  fo  that,  to  carry  on  our  comparifon, 
it  appears  like  an  oblique  fection  of  the  conoid.  Bendes  which,  we  ought 
alfo  to  remark,  that  the  lower  part  of  this  cavity  is  narrower  than  forne 
way  above  (a) ;  and  that  the  middle  of  its  back-part  is  confiderably  di- 
minifhed  by  the  bones  ftanding  forwards  into  it. 

The  bones  which  form  the  thorax  are  the  twelve  dorfal  vertebra;  be- 
hind, the  ribs  on  the  fides,  and  the  Jlernum  before. 

The  vertebra  have  already  been  defcribed  as  part  of  the  fpine ;  and 
therefore  are  now  to  be  pafTed. 

The  ribs,  or  coftcz  (£),  (as  if  they  were  cujlodes  or  guards  to  thofe  prin- 
cipal organs  of  the  animal-machine,  the  heart  and  lungs),  are  the  long 
crooked  bones  placed  at  the  fide  of  the  cheft,  in  an  oblique  direction 
downwards  in  refpeci  of  the  back-bone. — Their  number  is  generally 
twelve  on  each  fide ;  though  frequently  eleven  or  thirteen  have  been 
found  (c).  Sometimes  the  ribs  are  found  preternaturally  conjoined  or 
divided  (d). 

The  ribs  are  all  concave  internally ;  where  they  are  alfo  made  fmooth 
by  the  action  of  the  contained  parts,  which,  on  this  account,  are  in  no 
danger  of  being  hurt  by  them  ;  and  they  are  convex  externally,  that  they 
might  refift  that  part  of  the  prefTure  of  the  atmofphere,  which  is  not  ba- 
lanced by  the  air  within  the  lungs  during  iafpiratim.  The  ends  of  the 

ribs  next  the  vertebra  are  rounder  than  they  are  after  thefe  bones  have  ad- 
vanced forwards,  when  they  become  flatter  and  broader,  and  have  an 
upper  and  lower  edge ;  each  of  which  is  made  rough  by  the  action  of 
the  intercojlal  mufcles  inferted  into  them.  Thefe  mufcles,  being  all  of 
nearly  equal  force,  and  equally  flretched  in  the  interfaces  of  the  ribs, 
prevent  the  broken  ends  of  thefe  bones  in  a  fracture  from  being  removed 
far  out  of  their  natural  place,  to  interrupt  the  motion  of  the  vital  organs. 
The  upper  edge  of  the  ribs  is  more  obtufe  and  rounder  than  the  lower, 

which 

(a)  Albin.  de  Offib.  §  169.  (£)  mEU?K()  ^*ml. 

(c)  Riolan.  Comment,  de  Offibus,  cap.  19.  —  Marchetti,  cap.  9.  Cowper's  Explicat,  of 
tab.  93  Si  94. — Morgagn.  Adverf.  Anat.  (d)  Sue  Trad.  d'Ofteolog.  p.  141. 
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which  is  depreflfed  on  its  internal  fide  by  a  long  fojj a  for  lodging  the  inter- 
coftal  vefTels  and  nerves  ;  on  each  fide  of  which  there  is  a  ridge,  to  which 
the  intereoftal  mufcles  are  fixed.  The  fojfais  not  obfervable,  however,  at 
either  end  of  the  ribs :  for  at  the  pofterior  or  root  the  vefTels  have  not  yet 
reached  the  ribs  ;  and  at  the  fore-end  they  are  fplit  away  into  branches, 
to  ferve  the  parts  between  the  ribs  :  which  plainly  teaches  furgeons  one 
reafon  of  the  greater  fafety  of  performing  the  operation  of  the  empy- 
ema towards  the  fides  of  the  thorax,  than  either  near  the  back  or  the 
breaft. 

At  the  pofterior  end  (a)  of  each  rib  a  little  head  is  formed,  which  is  di- 
vided by  a  middle  ridge  into  two  plain  or  hollow  furfaces ;  the  loweft  of 
which  is  the  broadeft  and  deepeft  in  moft  of  them.    The  two  plains  are 
joined  to  the  bodies  of  two  different  vertebra,  and  the  ridge  forces  itfelf 
into  the  intervening  cartilage. — A  little  way  from  this  head,  we  find,  on 
the  external  furface,  a  fmall  cavity,  where  mucilaginous  glands  are  lod- 
ged ;  and  round  the  head  the  bone  appears  fpongy,  where  the  capfular  li- 
gament of  the  articulation  is  fixed. — Immediately  beyond  this  a  flatted 
tubercle  rifes,  with  a  fmall  cavity  at,  and  roughnefs  about  its  root,  for 
the  articulation  of  the  rib  with  the  tranfverfe  procefs  of  the  loweft  of  the 
two  vertebra,  with  the  bodies  of  which  the  head  of  the  rib  is  joined. — 
Advancing  farther  on  this  external  furface,  we  obferve  in  moft  of  the 
ribs  another  fmaller  tubercle  ;  into  which  ligaments  which  connect  the  ribs 
to  each  other  and  to  the  tranfverfe  procefTes  of  the  'vertebra,  and  portions 
of  the  longifflmus  dor//,  are  inferted. — Beyond  this  the  ribs  are  made  flat 
by  the  facro-lumbalis  mufcle,  which  is  inferted  into  the  part  of  this  flat 
furface  fartheft  from  the  fpine,  where  each  rib  makes  a  confiderable 
curve,  called  by  fome  its  angle. — Then  the  rib  begins  to  turn  broad,  and 
continues  fo  to  its  anterior  end  (b),  which  is  hollow  and  fpongy  for  the 
reception  of,  and  firm  coalition  with,  the  cartilage  that  runs  thence  to  be 
inferted  into  the  Jiernum,  or  to  be  joined  with  fome  other  cartilage. — In 
adults,  generally  the  cavity  at  this  end  of  the  ribs  is  fmooth  and  polifhed 
on  its  furface  ;  by  which  the  articulation  of  the  cartilage  with  it  has  the 
appearance  of  being  defigned  for  motion,  but  it  has  none. 

The  fubftance  of  the  ribs  is  fpongy,  cellular,  and  only  covered  with  a 

very 

{a)  Kas-w,  remulus.  (•£)  iu«ru,  palmula. 
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very  thin  external  lameilated  furface,  which  increafes  in  thicknefs  and 
ftrength  as  it  approaches  the  vertebra. 

To  the  fore-end  of  each  rib  a  long  broad  and  ftrong  cartilage  is  fixed, 
and  reaches  thence  to  the Jicrnum,  or  is  joined  to  the  cartilage  of  the  next 
rib.  This  courfe,  however,  is  not  in  a  ftraight  line  with  the  rib ;  for 
generally  the  cartilages  make  a  confiderable  curve,  the  concave  part  of 
which  is  upwards  :  therefore  at  their  inlertion  into  thefe  mum,  they  make 
an  obtufe  angle  above,  and  an  acute  one  below. — Thefe  cartilages  are  of 
fuch  a  length  as  never  to  allow  the  ribs  to  come  to  a  right  angle  with  the 
lpine  ;  but  they  keep  them  fituated  fo  obliquely,  as  to  make  an  angle  very 
considerably  obtufe  above,  till  a  force  exceeding  the  elafticity  of  the  car- 
tilages is  applied.  Thefe  cartilages,  as  all  others,  are  firmer  and  harder 
internally  than  they  are  on  their  external  furface ;  and  fometimes,  in  old 
people,  all  their  middle  fubftance  becomes  bony,  while  a  thin  cartilagi- 
nous lamella  appears  externally  (a).  The  offification,  however,  begins  fre- 
quently at  the  external  furface. — The  greateft  alternate  motions  of  the 
cartilages  being  made  at  their  great  curvature,  that  part  remains  fre- 
quently cartilaginous,  after  all  the  reft  is  ofTified  (b). 

The  ribs  then  are  articulated  at  each  end,  of  which  the  one  behind  is 
doubly  joined  to  the  vertebra ;  for  the  head  is  received  into  the  cavities 
of  two  bodies  of  the  vertebra,  and  the  larger  tubercle  is  received  into  the 

depreftion  in  the  tranfverfe  procefs  of  the  lower  vertebra.  When  one 

examines  the  double  articulation,  he  muft  immediately  fee,  that  no  other 
motion  can  here  be  allowed  than  upwards  and  downwards ;  fince  the 
tranfverfe  procefs  hinders  the  rib  to  be  thruft  back ;  the  refiftance  on  the 
other  fide  of  the  Jlernum  prevents  the  ribs  coming  forward  ;  and  each  of 
the  two  joints,  with  the  other  parts  attached,  oppofe  its  turning  round. 
But  then  it  is  likewife  as  evident,  that  even  the  motion  upwards  and 
downwards  can  be  but  fmall,  in  any  one  rib,  at  the  articulation  itfelf.  But 
as  the  ribs  advance  forwards,  the  diftance  from  their  centre  of  motion  in- 
creating,  the  motion  muft  be  larger :  and  it  would  be  very  confpicuous 
at  their  anterior  ends,  were  they  not  refifted  there  by  the  cartilages; 
which  yield  fo  little,  that  the  principal  motion  is  performed  by  the  middle 
part  of  the  ribs,  which  turns  outwards  and  upwards,  and  occafions  the 

twirl 

(a)  Vefah  lib.  2.  cap.  19.  (*)  Havers,  Ofteolog.  Nov.  difc.  5,  p.  289.. 
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twift  remarkable  in  the  long  ribs  at  the  place  near  their  fore-end  where 
they  are  moft  refifted  (<>). 

Hitherto  I  have  laid  down  the  ftructure  and  connection  which  moft  of 
the  ribs  enjoy,  as  belonging  to  all  of  them;  but  muft  now  confider  the 
fpecialities  wherein  any  of  them  differ  from  the  general  defcription  given, 
or  from  each  other. 

In  viewing  the  ribs  from  above  downwards,  their  figure  is  ftill  ftraighter ; 
the  uppermoft  being  the  moft  crooked  of  any. — Their  obliquity,  in  re- 
fpect  of  the  fpine,  increafes  as  they  defcend :  fo  that  though  their  diftan- 
ces  from  each  other  is  very  little  different  at  their  back-part,  yet  at  their 
fore-ends  the  diftances  between  the  lower  ones  muft  increafe. — In  confe- 
quence  too  of  this  increafed  obliquity  of  the  lower  ribs,  each  of  their  car- 
tilages makes  a  greater  curve  in  its  progrefs  from  the  rib  towards  the 
Jlernum ;  and  the  tubercles  that  are  articulated  to  the  tranfverfe  proceffes 
of  the  veriebne,  have  their  fmooth  furfaces  gradually  facing  more  up^- 
wards. — The  ribs  becoming  thus  more  oblique,  while  the  Jiermim  advan- 
ces forwards  in  its  defcent,  makes  the  diftance  between  the  Jlernum  and 
the  anterior  end  of  the  lower  ribs  greater  than  between  the  Jlernum  and 
the  ribs  above ;  confequently  the  cartilages  of  thofe  ribs  that  are  joined 

to  the  breaft-bone  are  longer  in  the  lower  than  in  the  higher  ones.  ■ 

Thefe  cartilages  are  placed  nearer  to  each  other  as  the  ribs  defcend  ; 
which  occafions  the  curvature  of  the  cartilages  to  be  greater. 

The  length  of  the  ribs  increafes  from  the  firft  and  uppermoft  rib  as  far 
down  as  the  feventh ;  and  from  that  to  the  twelfth  as  gradually  dimi- 
nifhes. — The  fuperior  of  the  two  plain,  or  rather  hollow  furfaces,  by 
which  the  ribs  are  articulated  to  the  bodies  of  the  vertebra,  gradually  in- 
creafes from  the  firft  to  the  fourth  rib,  and  is  diminifhed  after  that  in 

each  lower  rib.  The  diftance  of  their  angles  from  the  heads  always 

increafes  as  they  defcend  to  the  ninth,  becaufe  of  the  greater  breadth  of 
the  facro-lumbalu  mufcle  (b). 

The  ribs  are  commonly  divided  into  true  and Jalfe. 

The  true  (c)  cqflcs  are  the  feven  upper  ones  of  each  fide,  whofe  cartila- 
ges 

(a)  Window,  Memoires  de  l'Acad.  des  Sciences,  1720. 
{b).  Window,  Expofition  Anatomique  des  Os  fees,  §  643. 
(c)  r^FKi,  germane,  legitime. 
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ges  are  all  gradually  longer  as  the  ribs  defcend,  and  are  joined  to  the 
breaft-bone :  fo  that,  being  preffed  conftantly  between  two  bones,  they 
are  flatted  at  both  ends  ;  and  are  thicker,  harder,  and  more  liable  to  offify, 
than  the  other  cartilages  that  are  not  fubjetf:  to  fo  much  prefture.  Thefe 
ribs  include  the  heart  and  lungs ;  and  therefore  are  the  proper  or  true 
cujlodes  of  life. 

The  five  inferior  ribs  of  each  fide  are  the  falfe  or  bastard  (a),  whofe 
cartilages  do  not  reach  to  the  fernum  ;  and  therefore  wanting  the  refin- 
ance at  their  fore-part,  they  are  there  pointed ;  and,  on  this  account,  ha- 
ving lefs  preffure,  their  fubftance  is  fofter.  The  cartilages  of  thefe 

falfe  ribs  are  fliorter  as  the  ribs  defcend. — To  all  thefe  five  ribs  the  circular 
edge  of  the  diaphragm  is  connected ;  and  its  fibres,  inftead  of  being 
ftretched  immediately  tranfverfely,  and  fo  running  perpendicular  to  the 
ribs,  are  preffed  fo  as  to  be  often,  efpecially  in  exfpiration,  parallel  to 
the  plane  in  which  the  ribs  lie :  Nay,  one  may  judge  by  the  attachments 
which  thefe  fibres  have  fo  frequently  to  the  fides  of  the  thorax,  a  confider- 
able  way  above  where  their  extremities  are  inferted  into  the  ribs,  and  by 
the  fituation  of  the  vifcera,  always  to  be  obferved  in  a  dead  fubject  laid 
fupine,  that  there  is  conftantly  a  large  concavity  formed  on  each  fide  by 
the  diaphragm  within  thefe  baftard  ribs,  in  which  the  flomach,  liver, 
fpleen,  &c.  are  contained  ;  which  being  only  reckoned  among  the  vifcera 
naturalia,  have  occafioned  the  name  of  bafiard  cufodes  to  thefe  bones. 

Hence  in  fimple  fractures  of  the  falfe  ribs,  without  fever,  the  flomach 
ought  to  be  kept  moderately  filled  with  food,  left  the  pendulous  ribs  fall- 
ing inwards,  fhould  thereby  increafe  the  pain,  cough,  &c.  (b). — Hence 
likewife  we  may  learn  how  to  judge  better  of  the  feat  of  feveral  difeafes, 
and  to  do  the  operation  of  the  empyema,  and  fome  others,, with  more 
fafety  than  we  can  do  if  we  follow  the  common  directions. 

The  eight  upper  ribs  were  formerly  (c)  claffed  into  pairs,  with  parti- 
cular names  to  each  two,  to  wit,  the  crooked,  the  folid,  the  perioral,  the 
tvcifted :  But  thefe  names  are  of  fo  little  ufe,  that  they  are  now  generally 
neglected. 

Y  The 

(a)  MsaS-axai,  xpvSptfit,  ay.«v$ai,  xTevtf,  poai,  ad ulterinx,  fpurise,  illegltimse. 

{/>)  Hippocrat.de  Articulo,  §  51 — Pare,  lib.  15.  cap.  H. 

[c)  Laurent.  Hift.  Anat.  lib.  2.  cap.  29.— Paaw,  de  Oflibus,  part  3.  cap.  2, 
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The  firfl  rib  of  each  fide  is  fo  fituated,  that  the  flat  fides  are  above  and 
below,  while  one  edge  is  placed  inwards,  and  the  other  outwards,  or 
nearly  fo  ;  therefore  fufficient  fpace  is  left  above  it  for  the  fubclavian 
veffels  and  mufcle  ;  and  the  broad  concave  furface  is  oppofed  to  the  lungs : 
But  then,  in  confequence  of  this  fituation,  the  channel  for  the  intercoftal 
veffels  is  not  to  be  found,  and  the  edges  are  differently  formed  from  all 
the  other,  except  the  fecond  ;  the  lower  one  being  rounded,  and  the  other 
{harp. — The  head  of  this  rib  is  not  divided  into  two  plain  furfaces  by  a 
middle  ridge,  becaufe  it  is  only  articulated  with  the  firft  vertebra  of  the 
thorax. — Its  cartilage  is  offified  in  adults,  and  is  united  to  the  jlermim  at 
right  angles. — Frequently  this  firft  rib  has  a  ridge  rifing  near  the  middle 
of  its  pofterior  edge,  where  one  of  the  heads  of  the  fcalenus  mufcle  ri- 
fes.  Farther  forward  it  is  flatted,  or  fometimes  depreffed,  by  the  cla- 
vicle. 

The  fifth,  fixth,  and  feventh,  or  rather  the  fixth,  feventh,  eighth, 
and  fometimes  the  fifth,  fixth,  feventh,  eighth,  ninth  ribs,  have  their 
cartilages  at  leaft  contiguous ;  and  frequently  they  are  joined  to  each 
other  by  crofs  cartilages ;  and  moft  commonly  the  cartilages  of  the  eighth, 
ninth,  tenth,  are  connected  to  the  former  and  to  each  other  by  firm  liga- 
ments. 

The  eleventh,  and  fometimes  the  tenth  rib,  has  no  tubercle  for  its  arti- 
culation with  the  tranfverfe  procefs  of  the  vertebra,  to  which  it  is  only 
loofely  fixed  by  ligaments. — The  foffa  in  its  lower  edge  is  not  fo  deep  as 
in  the  upper  ribs,  becaufe  the  veffels  run  more  towards  the  interftice  be- 
tween the  ribs. — Its  fore-end  is  fmaller  than  its  body,  and  its  fhort  fmall 
cartilage  is  but  loofely  connected  to  the  cartilage  of  the  rib  above. 

The  twelfth  rib  is  the  fhorteft  and  ftraighteft. — Its  head  is  only  articu- 
lated with  the  laft  vertebra  of  the  thorax ;  therefore  is  not  divided  into 
two  furfaces. — This  rib  is  not  joined  to  the  tranfverfe  procefs  of  the  ver- 
tebra, and  therefore  has  no  tubercle,  being  often  pulled  neceffarily  in- 
wards by  the  diaphragm,  which  an  articulation  with  the  tranfverfe  pro- 
cefs would  not  have  allowed. — The  fojfa  is  not  found  at  its  under  edge, 
becaufe  the  veffels  run  below  it. — The  fore-part  of  this  rib  is  fmaller 
than  its  middle,  and  has  only  a  very  fmall  pointed  cartilage  fixed  to  it. 
To  its  whole  internal  fide  the  diaphragm  is  connected. 

The 
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The  motions  and  ufes  of  the  ribs  mail  be  more  particularly  treated  of 
after  the  defcription  of  the  jiernum. 

The  heads  and  tubercles  of  the  ribs  of  a  new-born  child  have  cartila- 
ges on  them;  part  of  which  becomes  afterwards  thin  epiphyfes. — The 
bodies  of  the  ribs  encroach  gradually  after  birth  upon  the  cartilages  ;  fo 
that  the  latter  are  proportionally  fhorter,  when  compared  to  the  ribs,  in 
adults  than  in  children. 

Here  I  cannot  help  remarking  the  wife  providence  of  our  Creator,  in 
preferving  us  from  perifhing  as  foon  as  we  come  into  the  world.  The 
end  of  the  bones  of  the  limbs  remain  in  a  cartilaginous  ftate  after  birth, 
and  are  many  years  before  they  are  entirely  united  to  the  main  body  of 
their  feveral  bones :  whereas  the  condyles  of  the  occipital  bone,  and  of 
the  lower  jaw,  are  true  original  proceffes,  and  offmed  before  birth  ;  and 
the  heads  and  tubercles  of  the  ribs  are  nearly  in  the  fame  condition  ;  and 
therefore  the  weight  of  the  large  head  is  firmly  fupported ;  the  actions  of 
fucking,  fwallowing,  refpiration,  8cc.  which  are  indifpenfably  neceffary 
for  us  as  foon  as  we  come  into  the  world,  are  performed  without  danger 
of  feparating  the  parts  of  the  bones  that  are  mod  preffed  on  in  thefe  mo- 
tions :  Whereas,  had  thefe  proceffes  of  the  head,  jaw,  and  ribs,  been 
epiphyfes  at  birth,  children  muft  have  been  expofed  to  danger  of  dying 
by  fuch  a  feparation ;  the  immediate  confequences  of  which  would  be, 
the  compreffion  of  the  beginning  of  the  fpinal  marrow,  or  want  of  food, 
or  a  flop  put  to  refpiration. 

The  sternum  (a),  or  breajl-bone,  is  the  broad  flat  bone,  or  pile  of 

bones,  at  the  fore-part  of  the  thorax.-  The  number  of  bones  which  this 

Ihould  be  divided  into,  has  occafioned  debates  among  anatomifts,  who 

have  confidered  it  in  fubjects  of  different  ages.  In  adults  of  a  middle 

age,  it  is  compofed  of  three  bones,  which  eafily  feparate  after  the  carti- 
lages connecting  them  are  deftroyed.  Frequently  the  two  lower  bones 
are  found  intimately  united  ;  and  very  often,  in  old  people,  the  Jiernum 
is  a  continued  bony  fubftance  from  one  end  to  the  other ;  though  we  ftill 
obferve  two,  fometimes  three,  tranfverfe  lines  on  its  furface ;  which  are 
marks  of  the  former  divifions. 

When  we  confider  the  Jiernum  as  one  bone,  we  find  it  broader!  and 

Y  2  thickeft 

(a)  Xm^f,  os  pectoris,  ennforme,  fcutum  cordis, 
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thickeft  above,  and  becoming  fmaller  as  it  defcends.  The  internal  fur- 
face  of  this  bone  is  fomewhat  hollowed  for  enlarging  the  thorax :  but 
the  convexity  on  the  external  furface  is  not  fo  confpicuous,  becaufe  the 
fides  are  preffed  outwards  by  the  true  ribs ;  the  round  heads  of  whofe 
cartilages  are  received  into  feven  fmooth  pits,  formed  in  each  fide  of  the 
jlernum^  and  are  kept  firm  there  by  ftrohg  ligaments,  which  on  the  ex- 
ternal furface  have  a  particular  radiated  texture  [a). — Frequently  the  car- 
tilaginous fibres  thruft  themfelves  into  the  bony  fubftance  of  the  Jlernumy 
and  are  joined  by  a  fort  of  future. — The  pits  at  the  upper  part  of  the 
Jlernum  are  at  the  greater!  diftance  one  from  another,  and,  as  they  de- 
fcend,  are  nearer ;  fo  that  the  two  lowefl  are  contiguous. 

The  fubftance  of  the  breaft-bone  is  cellular,  with  a  very  thin  external 
plate,  efpecially  on  its  internal  furface,  where  we  may  frequently  ob- 
ferve  a  cartilaginous  cruft  fpread  over  it  (b).  On  both  furfaces,  how- 
ever, a  flrong  ligamentous  membrane  is  clofely  braced  ;  and  the  cells  of 
this  bone  are  fo  fmall,  that  a  confiderable  quantity  of  offeous  fibres  muft 
be  employed  in  the  compofition  of  it :  Whence,  with  the  defence  which 
the  mufcles  give  it,  and  the  moveable  fupport  it  has  from  the  cartilages, 
it  is  fufficiently  fecured  from  being  broken  ;  for  it  is  flrong  by  its  quan- 
tity of  bone,  its  parts  are  kept  together  by  ligaments,,  and  it  yields- 
enoug"h  to  elude  confiderably  the  violence  offered  (c). 

So  far  may  be  faid  of  this  bone  in  general ;  but  the  three  bones,  of 
which,  according  to  the  common  account,  it  is  compofed  in  adults,  are 
each  to  be  examined. 

The  firft^  all  agree,  is  fomewhat  of  the  figure  of  a  heart,  as  it  is  com- 
monly painted  ;  only  it  does  not  terminate  in  a  fharp  point.- — This  is 
the  upper  moll  thickeft  part  of  the  Jlernum.. 

The  upper  middle  part  of  this  firft  bone,  where  it  is  thickeft,  is  hol- 
lowed, to  make  place  for  the  trachea  arteria ;  though  this  cavity  [d)  is 
principally  formed  by  the  bone  being  raifed  on  each  fide  of  it,  partly  by 
the  clavicles  thrufting  it  inwards,  and  partly  by  the  jlerno-maftoidei 
mufcles  pulling  it  upwards.—- On  the  outfide  of  each  tubercle,  there  is 

an 

(a)  Ruyfch.  Catalog.  Rar.  fig.  9.  (£)  Jac.  Sylv.  in  Galen,  de  Oflibus,  cap.  12. 

(b)  Senac.  in  Memoires  de  l'Acad.  des  Sciences,  1724. 

(c)  •Sgayn,  jugulum,  furcula  fuperior. 
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an  oblong  cavity,  that,  in  viewing  it  tranfverfely  from  before  backwards, 
appears  a  little  convex  :  Into  thefe  glena  the  ends  of  the  clavicles  are  re- 
ceived.— Immediately  below  thefe,  the  fides  of  this  bone  begin  to  turn 
thinner  ;  and  in  each  a  fuperficial  cavity  or  a  rough  furface  is  to  be  feen, 
where  the  firft  ribs  are  received  or  joined  to  the Jiernum. — In  the  fide  of 
the  under-end  of  this  firft  bone,  the  half  of  the  pit  for  the  fecond  rib 
on  each  fide  is  formed. — The  upper  part  of  the  furface  behind  is  covered 
with  a  ftrong  ligament,  which  fecures  the  clavicles  ;  and  is  afterwards  to 
be  more  particularly  taken  notice  of. 

The  fecond  or  middle  divifion  of  this  bone,  is  much  longer,  narrowerT 
and  thinner,  than  the  firft ;  but,  excepting  that  it  is  a  little  narrower 
above  than  below,  it  is  nearly  equal  all  over  in  its  dimenfions  of  breadth 

or  thicknefs.  In  the  fides  of  it  are  complete  pits  for  the  third,  fourth, 

fifth,  and  fixth  ribs,  and  an  half  of  the  pits  for  the  fecond  and  feventh  j 
the  lines,  which  are  marks  of  the  former  divifion  of  the  bone,  being 
extended  from  the  middle  of  the  pits  of  one  fide  to  the  middle  of  the  cor- 
refponding  pits  of  the  other  fide. — Near  its  middle  an  unoflified  part  of 
the  bone  is  fometimes  found,  which,  freed  of  the  ligamentous  membrane 
or  cartilage  that  fills  it,  is  defcribed  as  a  hole  ;  and  in  this  place,  for  the 
moft  part,  we  may  obferve  a  tranfverfe  line,  which  has  made  authors  di- 
vide this  bone  into  two. — When  the  cartilage  between  this  and  the  firft 
bone  is  not  oflified,  a  manifeft  motion  of  this  upon  the  firft  may  be  ob- 
ferved  in  refpiration  or  in  railing  the  Jlemumr  by  pulling  the  ribs  upwards 
-    or  dUlending  the  lungs  with  air  in  a  recent  fubjecl. 

The  third  bone  is  much  lefs  than  the  other  two,  and  has  only  one 
half  of  the  pit  for  the  feventh  rib  formed  in  it ;  wherefore  it  might  be 
reckoned  only  an  appendix  of  the  Jlernum. — In  young  fubjecls,  it  is  always 
Cartilaginous  ;  and  is  better  known  by  the  name  of  cartilago  xiphoides,  or 
enfiformh  (a),  than  any  other  :  though  the  ancients  often  called  the  whole 
fiernum,  enjifonne  ;  comparing  the  two  firft  bones  to  the  handle,  and  this 
appendix  to  the  blade,  of  a  fword.— This  third  bone  is  feldom  of  the  fame 
figure,  magnitude,  or  fituation,  in  any  two  fubjeas.  For  fometimes  it  is 
a  plain  triangular  bone,  with  one  of  the  angles  below,  and  perpendicular 

to 

(a)  ClypeaKs,   gladialis,   mucronata,   malum  granatum,  fcutum  ftomachi,  epigIottalisr, 
cultralis,  medium  furculs  infcrioris,  fcutiformis,  enficulata. 
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to  the  middle  of  the  upper  fide,  by  which  it  is  connected  to  the  fecond 
bone. — In  other  people,  the  point  is  turned  to  one  fide,  or  obliquely  for- 
wards or  backwards. — Frequently  it  is  all  nearly  of  an  eqiial  breadth  ; 
and  in  feveral  fubjects  it  is  bifurcated,  whence  fome  writers  give  it  the 
name  of  furcella  or  furcula  inferior ;  or  elfe  it  is  unofhfied,  in  the  middle. — 
In  the  greateft  number  of  adults  it  is  ofhfied,  and  tipped  with  a  carti- 
lage ;  in  fome,  one  half  of  it  is  cartilaginous  ;  and  in  others,  it  is  all  in  a 
cartilaginous  ftate. — Generally  feveral  oblique  ligaments,  fixed  at  one 
end  to  the  cartilages  of  the  ribs,  and  by  the  other  to  the  outer  furface  of 
the  xiphoid  bone,  conned;  it  firmly  to  thofe  cartilages  (a). 

So  many  different  ways  this  fmall  bone  may  be  formed,  without  any 
inconvenience  :  But  then  fome  of  thefe  pofitions  may  be  fo  directed,  as  to 
bring  on  a  great  train  of  ill  confequences  ;  particularly,  when  the  lower 
end  is  oflified,  and  is  too  much  turned  outwards  or  inwards  or  when 
the  conjunction  of  this  appendix  with  the  fecond  bone  is  too  weak  (c). 

The  Jiernum  is  joined  by  cartilages  to  the  feven  upper  ribs,  unlefs  when 
the  firft  coalefces  with  it  in  an  intimate  union  of  fubftance  ;  and  its  un- 
equal cavity  on  each  fide  of  its  upper  end  is  fitted  for  the  ends  of  the 
clavicles. 

The  jiernum  moft  frequently  has  four  round  fmall  bones,  furrounded 
with  cartilage,  in  children  born  at  the  full  time ;  the  uppermoft  of  thefe, 
which  is  the  firft  bone,  being  the  largeft. — Two  or  three  other  very  fmall 
bony  points  are  likewife  to  be  feen  in  feveral  children. — The  number  of 
bones  increafes  for  fome  years  ;  and  then  diminifhes,  but  uncertainly,  till 
they  are  at  laft  united  into  thofe  above  defcribed  of  an  adult. 

The  ufes  of  this  bone  are,  to  afford  origin  and  infertion  to  feveral 
mufcles  ;  to  fuftain  the  mediajlinum  ;  to  defend  the  vital  organs,  the  heart 
and  lungs,  at  the  fore-part ;  and,  laftly,  by  ferving  as  a  m  veable  ful- 
crum of  the  ribs,  to  aflift  confiderably  in  refpiration :  Which  action,  fo 
far  as  it  depends  on  the  motion  of  the  bones,  we  are  now  at  liberty  to  ex- 
plain. 

When 

(a)  Weitbrechr,  Syndefmolog.  p.  121. 

{b)  Rolfinc.  Diflert.  Anat.  lib.  2.  cap.  41.,  Paaw,  de  Oflib.  parte  1.  cap.  3.  &  parte  3. 

cap.  3. — Codronchi  de  Prolapfu  Cartilagin.  Mucronat. 

(c)  Paaw,  ibid. — Borrich.  Aft.  Hafn.  vol.  5.0b.  79.— Bonet.  Sepulchret.  Anat.  torn.  2. 
lib.  3.  §  5.  append,  ad  obf.  8.  ;  et  ibid.  §.  7.  obf.  19. 
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When  the  ribs  that  are  connected  by  their  cartilages  to  the  Jlernum,  or 
to  the  cartilages  of  the  true  ribs,  are  acted  upon  by  the  intercoftal 
mufcles,  they  muft  all  be  pulled  from  the  oblique  pofition  which  their 
cartilages  kept  them  in,  nearer  to  right  angles  with  the  vertebra  and  Jler- 
num, becaufe  the  firft  or  uppermoft  rib  is  by  much  the  moft  fixed  of 
any ;  and  the  cartilages  making  a  great  refiftance  to  raifing  the  anterior 
ends  of  the  ribs,  their  large  arched  middle  parts  turn  outwards  as  well 
as  upwards. — The  (letnum,  preffed  ftrongly  on  both  fides  by  the  cartilages 
of  the  ribs,  is  puttied  forwards ;  and  that  at  its  feveral  parts,  in  propor- 
tion to  the  length  and  motion  of  its  fupporters,  the  ribs  ;  that  is,  moft 
at  its  lower  end. — The  Jlernum  and  the  cartilages,  thus  raifed  forwards, 
muft  draw  the  diaphragm  connected  to  them  ;  confequently  fo  far  ftretch 
it,  and  bring  it  nearer  to  a  plane. — The  power  that  raifes  this  bone  and 
the  cartilages,  fixes  themfufficiently  to  make  them  refift  the  action  of  the  dia- 
phragm^ whofe  fibres  contract  at  the  fame  time,  and  thruft  the  vifceru  of  the 
abdomen  downwards. — The  arched  part  of  the  ribs  being  thus  moved  out- 
wards, their  anterior  ends  and  the  Jlernum  being  advanced  forwards,  and 
the  diaphragm  being  brought  nearer  to  a  plain  furface,  inftead  of  being 
greatly  convex  on  each  fide  within  each  cavity  of  the  thorax,  it  is  evident 
how  confiderably  the  cavity,  of  which  the  nine  or  ten  upper  ribs  are  the 
fides,  muft  be  widened,  and  made  deeper  and  longer. — While  this  is 
doing  in  the  upper  ribs,  the  lower  ones,  whofe  cartilages  are  not  joined 
to  the  Jlernum  or  to  other  cartilages,  move  very  differently,  though  they 
confpire  to  the  fame  intention,  the  enlargement  of  the  thorax  :  For  having 
no  fixed  point  to  which  their  anterior  ends  are  fattened,  and  the  dia- 
phragm being  inferted  into  them  at  the  place  where  it  runs  pretty  ftraight 
upwards  from  its  origin  at  the  vertebra,  thefe  ribs  are  drawn  downwards 
by  this  ftrong  mufcle,  and  by  the  mufcles  of  the  abdomen,  which,  at  this 
time,  are  refitting  the  ftretching  force  of  the  bowels  ;  while  the  inter- 
coftal mufcles  are  pulling  them  in  the  contrary  direction,  to  wit,  up- 
wards :  The  effect,  therefore,  of  either  of  thefe  powers,  which  are  anta- 
gonifts  to  each  other,  is  very  little,  as  to  moving  the  ribs  either  up  or 
down  ;  but  the  mufcles  of  the  abdo?nen,  puttied  at  this  time  outwards  by 
thevifcera,  carry  thefe  ribs  along  with  them.— Thus  ,  the  thorax  is  not 
only  not  allowed  to  be  fhortened,  but  is  really  widened  at  its  lower 

part^ 
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part,  to  aflifl  in  making  fufficient  fpace  for  the  due  diftenfion  of  the 
lungs. 

As  foon  as  the  action  of  thefe  feveral  mufcles  ceafes,  the  elaftic  carti- 
lages, extending  themfelves  to  their  natural  fituation,  deprefs  the  upper 
ribs,  and  the  Jiernum  fubfides  ;  the  diaphragm  is  thru  ft  up  by  the  vifcera 
abdominalia,  and  the  oblique  and  tranfverfe  mufcles  of  the  belly  ferve  to 

draw  the  inferior  ribs  inwards  at  the  fame  time.  By  thefe  caufes,  the 

cavity  of  the  breafl  is  diminifhed  in  all  its  dimenfions. 

Though  the  motions  above  defcribed  of  the  ribs  and  Jlernum,  efpecially 
of  the  latter  bone,  are  fo  fmall  in  the  mild  refpiration  of  a  healthy  per- 
fon,  that  we  can  fcarce  obferve  them  ;  yet  they  are  manifefl  whenever 
we  defignedly  increafe  our  refpiration,  or  are  obliged  to  do  it  after  exer- 
cife,  and  in  feveral  difeafes. 

Of  the  SUPERIOR  EXTREMITIES. 

^^UTHORS  are  much  divided  in  their  opinions  about  the  number  of 
bones  which  each  fuper'ior  extremity  [a]  mould  be  faid  to  confifl  of; 
fome  defcribing  the  clavicle  and  fcapida  as  part  of  it,  others  clamng  thefe 
two  bones  with  thofe  of  the  thorax  :  But  fince  moft  quadrupeds  have  no 
clavicles,  and  the  human  thorax  can  perform  its  functions  right  when  the 
fcapula  is  taken  away  {b),  whereas  it  is  impoffible  for  us  to  have  the  right 
ufe  of  our  arms  without  thefe  bones  ;  I  muft  think  that  they  belong  to  the 
Juperior  extremities ;  and  therefore  mail  divide  each  of  them  into  the Jhoulder, 
arm,  fore-arm,  and  hand. 

The  shoulder  confiftsvof  the  clavicle  and  fcapula. 

Clavicula,  or  collar-bone  [c),  is  the  long  crooked  bone,  in  figure  like 
an  Italic  f,  placed  almoft  horizontally  between  the  upper  lateral  part  of 
the  Jlernum,  and  what  is  commonly  called  the  top  of  the  fhoulder,  which, 
as  a  clavis  or  beam,  it  bears  off  from  the  trunk  of  the  body. 

The  clavicle,  as  well  as  other  long  round  bones,  is  larger  at  its  two 

ends, 

(a)  Ka\x,  yvx,  fxpua^f,  enata,  adnata,  explanata  membra,  artus. 
'(B)  Philofoph.  Tranfaft.  numb.  449.  §.  5. 

(c)  Os  jugulare,  jugulum,  furcula,  ligula,  clavis,  bumerus  quibufdam. 
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ends,  than  in  the  midle.  The  end  next  to  the  Jlernum  (a)  is  triangular : 
The  angle  behind  is  confiderably  produced,  to  form  a  {harp  ridge,  to 
which  the  tranfverfe  ligament  extended  from  one  clavicle  to  the  other  is 
fixed  (£). — The  fide  oppofite  to  this  is  fomewhat  rounded. — The  middle 
of  this  protuberant  end  is  as  irregularly  hollowed,  as  the  cavity  in  the 
Jlernum  for  receiving  it  is  raifed  :  but  in  a  recent  fubject,  the  irregular 
concavities  of  both  are  fupplied  by  a  moveable  cartilage,  which  is  not 
only  much  more  clofely  connected  every  where  by  ligaments  to  the  cir- 
cumference of  the  articulation,  than  thofe  of  the  lower  jaw  are  ;  but  it 
grows  to  the  two  bones  at  both  its  internal  and  external  end ;  its  fub- 
ftance  at  the  internal  end  being  foft,  but  very  flrong,  and  refembling  the 
intervertebral  cartilages  (c). 

From  this  internal  end,  the  clavicle,  for  about  two  fifths  of  its  length, 
is  bended  obliquely  forwards  and  downwards.  On  the  upper  and  fore 
part  of  this  curvature  a  fmall  ridge  is  feen,  with  a  plain  rough  furface 
before  it ;  whence  the  mufciilus  Jlerno-hyoideus  and Jlerno-majlo'ideus  have  in 
part  their  origin. — Near  the  lower  angle  a  fmall  plain  furface  is  often  to 
be  remarked,  where  the  firft  rib  and  this  bone  are  contiguous  (d),  and  are 
connected  by  a  firm  ligament  {e). — From  this  a  rough  plain  furface  is 

extended  outwards,  where  the  pectoral  mufcle  has  part  of  its  origin.  

Behind,  the  bone  is  made  flat  and  rough  by  the  infertion  of  the  larger 
ihare  of  the  fubclavian  mufcle. — After  the  clavicle  begins  to  be  bended 
backwards,  it  is  round,  but  foon  after  becomes  broad  and  thin  ;  which 

ihape  it  retains  to  its  external  end.  Along  the  external  concavity,  a 

rough  finuofity  runs,  from  which  fome  part  of  the  deltoid  mufcle  takes 
its  rife: — Oppofite  to  this,  on  the  convex  edge,  a  fcabrous  ridge  gives  in- 
fertion to  a  fhare  of  the  cucullaris  mufcle.  The  upper  furface  of  the  cla- 
vicle here  is  flat ;  but  the  lower  is  hollow,  for  lodging  the  beginning  of 
the  mufculus  fubclavius ;  and  towards  its  back  part  a  tubercle  rifes,  to 
which,  and  a  roughnefs  near  it,  the  ftrong  fhort  thick  ligament  connect- 
ing this  bone  to  the  coracoid  procefs  of  the  fcapula  is  fixed. 

Z  '  The 

(b)  Riolan.  Encheirid.  Anat.  lib.  6.  cap.  13 — Winflow,  Expof.  Anat.  des  os  frais,  $  248. 
— Weitbrecht,  Act  Petropolit.  torn.  iv.  p.  255.  et  Syndefmolog.  fe£t.  2.  I.  §.  3. 

(f)  Weitbrecb',  Syndefmolog.  feft.  2.  I.  §  6.       (d)  Dionis,  Sixieme  Demonft.  des  Os. 
(e)  Weitbrecht,  Syndefmolog.  feci:.  2.  I.  §  7. 
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The  external  end  (a)  of  this  bone  is  horizontally  oblong,  fmooth,  flo- 
ping  at  the  pofterior  fide,  and  tipped  in  a  recent  fubject  with  a  cartilage, 
for  its  articulation  with  the  acromion  fcapulcs. — Round  this  the  bone  is 
fpongy,  for  the  firmer  connection  of  the  ligaments. 

The  medullary  arteries,  having  their  direction  obliquely  outwards, 
enter  the  clavicles  by  one  or  more  fmall  paflages  in  the  middle  of  their 
back-part. 

The  fubftance  of  this  bone  is  the  fame  as  of  the  other  round  long 
bones. 

The  triangular  unequal  interior  end  of  each  clavicle^  has  the  cartilage 
above  defcribed  interpofed  betwixt  it  and  the  irregular  cavity  of  the  Jier- 
num. — The  ligaments,  which  furround  this  articulation  to  fecure  it,  are 
fo  fhort  and  flrong,  that  little  motion  can  be  allowed  any  way  ;  and  the 
flrong  ligament  that  is  ftr etched  acrofs  the  upper  furcula  of  the Jlernum^ 
from  the  pofterior  prominent  angle  of  the  one  clavicle,  to  the  fame  place 
of  the  other  clavicle,  ferves  to  keep  each  of  thefe  bones  more  firmly  in 
their  place. — By  the  afliftance,  however,  of  the  moveable  intervening 
cartilage,  the  clavicle  can,  at  this  joint,  be  raifed  or  deprelfed,  and  moved 
backwards  and  forwards  fo  much,  as  that  the  external  end,  which  is  at 
a  great  diftance  from  that  axis,  enjoys  very  confpicuous  motions. — The 
articulation  of  the  exterior  end  of  the  clavicle  Ihall  be  confldered  after  the 
defcription  of  the  fcapula. 

The  clavicles  of  infants  are  not  deficient  in  any  of  their  parts :  nor 
have  they  any  epiphyfes  at  their  extremities  joined  afterwards  to  their 
bodies,  as  moft  other  fuch  long  bones  have  ;  which  preferves  them  from 
being  bended  too  much,  and  from  the  danger  of  any  unoflified  parts  be- 
ing feparated  by  the  force  which  pulls  the  arms  forwards. 

The  ufes  of  the  clavicles  are,  to  keep  the  fcapuh ,  and  confequently  all 
xht  fuperior  extremities^  from  falling  in  and  forward  upon  the  thorax  ;  by 
which,  as  in  moft  quadrupeds,  the  motions  of  the  arms  would  be  much 
confined,  and  the  breaft  made  too  narrow. — The  clavicles  likewife  afford 
origin  to  feveral  mufcles,  and  a  defence  to  large  veffels. 

From  the  fituation,  figure,  and  ufe  of  the  clavicles,  it  is  evident,  that 
they  are  much  expofed  to  fractures  j  that  their  broken  parts  muft  gene- 
rally 

(a)  Ea^ir. 
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rally  go  bye  each  other,  and  that  they  are  difficultly  kept  in  their  place 
afterwards. 

Scapula,  or fhoulder-blade  (#),  is  the  triangular  bone  fituated  on  the 
outfide  of  the  ribs,  with  its  longeft  fide,  called  its  kqfe,  towards  the  fpi- 
nal  procefles  of  the  vertebra ;  and  with  the  angle  at  the  upper  part  of  this 
fide  about  three  inches,  and  the  lower  angle  at  a  greater  diftance,  from 
thefe  procefTes. — The  back-part  of  the  fcapula  has  nothing  but  the  thin  ends 
of  the  ferratus  anticus  major  and  fubfcapularis  mufcles  between  it  and  the 
ribs  :  But  as  this  bone  advances  forwards,  its  diftance  from  the  ribs  in- 
creafes. — The  upper  or  fhorteft  fide,  called  the  fuperior  cofta  of  the  fcapula^ 
is  nearly  horizontal,  and  parallel  with  the  fecond  rib. — The  lower  fide, 
which  is  named  the  inferior  cofta,  is  extended  obliquely  from  the  third 

to  the  eighth  rib.  The  fituation  of  this  bone  here  defcribed,  is  when 

people  are  fitting  or  {landing  in  a  ftate  of  inactivity,  and  allowing  the 

members  to  remain  in  the  moft  natural  eafy  pofture.  The  inferior 

angle  of  the  fcapula  is  very  acute ;  the  upper  one  is  near  to  a  right  angle  ; 
and  what  is  called  the  anterior  does  not  deferve  the  name,  for  the  two 
fides  do  not  meet  to  form  an  angle. — -The  body  of  this  bone  is  concave 
towards  the  ribs,  and  convex  behind,  where  it  has  the  name  of  dorfum  if). 
Three  procefTes  are  generally  reckoned  to  proceed  from  the  fcapula. — The 
firft  is  the  large  fpine  that  rifes  from  its  convex  furface  behind,  and  di- 
vides it  unequally. — The  fecond  procefs  ftands  out  from  the  fore-part  of 
the  upper  fide ;  and  from  its  imaginary  refemblance  to  a  crow's  beak,  is 

named  coracoides  [c).  The  third  procefs  is  the  whole  thick  bulbous 

fore-part  of  the  bone. 

After  thus  naming  the  feveral  conftituent  parts  of  the  fcapula^  the  par- 
ticular defcription  will  be  more  eafily  underftood. 

The  bafe,  which  is  tipped  with  cartilage  in  a  young  fubject,  is  not  all 
ftraight.  For  above  the  fpine,  it  runs  obliquely  forwards  to  the  fuperior 
angle,  that  here  it  might  not  be  too  protuberant  backwards,  and  fo  bruife 
the  mufcles  and  teguments  :  Into  the  oblique  fpace  the  mufculus  patientue 

is  inferted.  At  the  root  of  the  fpine,  on  the  back-part  of  the  bafe,  a 

Z  2  triangular 

(a)  ny-ovKaroi,  wjtiov,  -latitude)  humeri,  fcoptulum  vel  fcutulum  opertum,  fpatula,  ala, 
humerus,  clypeus,  fcutum  thoracis. 

{b)  Xsmw.  (c)  Anchorojdes,  figmoides,  digitalis,  anciftroides. 
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triangular  plain  furface  is  formed  by  the  prefiure  of  the  lower  fibres  of 
the  trapezius.— -Below  this,  the  edge  of  the fcapula  is  fcabrous  and  rough, 
for  the  infertion  of  the  ferratus  major  anticus  and  rhomboid  mufcles. 

The  back-part  of  the  inferior  angle  is  made  fmooth  by  the  latijimus  dorji 
paffing  over  it.  This  mufcle  alfo  alters  the  direction  of  the  itferior  cojia 
fome  way  forwards  from  this  angle ;  and  fo  far  it  is  flatted  behind  by  the 
origin  of  the  teres  major. — As  the  inferior  cofla  advances  forward,  it  is  of 
confiderable  thicknefs,  is  nightly  hollowed  and  made  fmooth  behind  by 
the  teres  minor,  while  it  has  a  fojfa  formed  into  it  below  by  part  of  the  fub- 
fcapularis ;  and  between  the  two,  a  ridge  with  a  fmall  depremon  appears, 
where  the  longus  extenfor  cubiti  has  its  origin. 

The  fuperior  cojia  is  very  thin ;  and  near  its  fore-part  there  is  a  femilu- 
nar  niche,  from  one  end  of  which  to  the  other  a  ligament  is  ftretched ; 
and  fometimes  the  bone  is  continued,  to  form  one,  or  fometimes  two 
holes  for  the  palTage  of  the  fcapular  blood-vefifels  and  nerves. — Imme- 
diately behind  this  Jemilunar  cavity  the  coraco-hyoid  mufcle  has  its  rife. — > 
From  the  niche  to  the  termination  of  the  fojfa  for  the  teres  minor,  the  fca- 
pula is  narrower  than  any  where  elfe,  and  fupports  the  third  procefs. 
This  part  has  the  name  of  cervix. 

The  whole  dorfum  of  the  fcapula  is  always  faid  to  be  convex ;  but  by 
reafon  of  the  raifed  edges  that  furround  it,  it  is  divided  into  two  cavities 
by  the  fpine,  which  is  ftretched  from  behind  forwards,  much  nearer  to 
the  fuperior  than  to  the  inferior  cofla. — The  cavity  above  the  fpine  is 
really  concave  where  the  fupra-fpinatus  mufcle  is  lodged ;  while  the  fur- 
face  of  this  bone  below  the  fpine,  on  which  the  infra-fpinatus  mufcle  is 
placed,  is  convex,  except  a  fojfa  that  runs  at  the  fide  of  the  inferior  cojia. 

The  internal  or  anterior  furface  of  this  bone  is  hollow,  except  in  the 
part  above  the  fpine,  which  is  convex.  The  fubfcapularis  mufcle  is  ex- 
tended over  this  furface,  where  it  forms  feveral  ridges  and  intermediate 
depremons,  commonly  miftaken  for  prints  of  the  ribs  ;  they  point  out 
the  interftices  of  the  bundles  of  fibres  of  which  the  fubfcapularis  mufcle  is 
compofed  [a). 

The  fpine  (b)  rifes  fmall  at  the  bafe  of  the  fcapula,  and  becomes  higher 

and 


(a)  Winflow,  in  Memoires  de  l'Acad.  des  Sciences,  1722. 

(b)  Va-x'S)  «f-ri***  wy-oi-xaruv,  eminentia  fcapularum. 
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and  broader  as  it  advances  forwards. — On  the  fides,  it  is  unequally  hol- 
lowed and  crooked  by  the  adions  of  the  adjacent  raufcles. — Its  ridge  (a) 
is  divided  into  two  rough  flat  furfaces :  into  the  upper  one,  the  trapezius 
•  mufcle  is  inferted  ;  and  the  lower  one  has  part  of  the  deltoid  fixed  to  it.— 
The  end  of  the  fpine,  called  acromion  (£),  or  top  of  the  moulder,  is  broad 

and  flat,  and  is  fometimes  only  joined  to  the  fpine  by  a  cartilage  (c).  

The  anterior  edge  of  the-  acromio?i  is  flat,  fmooth,  and  covered  with  a  car- 
tilage, for  its  articulation  with  the  external  end  of  the  clavicle  ;  and  it  is 
hollowed  below,  to  allow  a  pafTage  to  the  infra  zndijuprafpinati  mufcles, 
and  free  motion  to  the  os  humeri. 

The  coracoid  (d)  procefs  is  crooked,  with  its  point  inclining  forwards ; 
fo  that  a  hollow  is  left  at  the  lower  fide  of  its  root,  for  the  pafTage  of  the 
infra-fcapularis  mufcle  — The  end  of  this  procefs  is  marked  with  three 
plain  furfaces.  Into  the  internal,  the  ferratus  minor  anticus  is  inferted; 
from  the  external,  one  head  of  the  biceps  flexor  cubiti  rifes  ;  and  from  the 
lower  one,  the  coracobrachialis  has  its  origin. — At  the  upper  part  of  the 
root  of  this  procefs,  immediately  before  the  femilunar  cavity,  a  fmooth 
tubercle  appears,  where  a  ligament  from  the  clavicle  is  fixed.  From  all 
the  external  fide  of  this  coracoid  apopbyfe,  a  broad  ligament  goes  out, 

which  becomes  narrower  where  it  is  fixed  to  the  acromion.  The  iharp 

pain,  violent  inflammation,  and  tedious  cure  of  contufions  in  this  part, 
are  probably  owing  to  thefe  tendons  and  ligaments  being  hurt.- 

From  the  cervix  fcapida  the  third  procefs  is  produced.  The  fore-part 
of  this  is  formed  into  a  glenoid  cavity  [e\  which  is  of  the  fhape  of  the 
longitudinal  fection  of  an  egg,  being  broad  below  and  narrow  above. — 
Between  the  brims  of  this  hollow  and  the  fore-part  of  the  root  of  the  fpine, 
a  large  finuoiity  is  left  for  the  tranfmiflion  of  the  fupra  and  infra  fpinati 
mufcles  ;  and  on  the  upper  part  of  thefe  brims  we  may  remark  a  fmooth 
furface,  where  the  fecond  head  of  the  biceps  flexor  cubiti  has  its  origin. — 
The  root  of  the  fuper cilia  is  rough  all  round,  for  the  firmer  adhefion  of 
the  capfular  ligament  of  the  articulation,  and  of  the  cartilage  which  is 

placed 

(a)  Pterigium,  crifta. 

(b)  Exofu;  ayxvpouhc,  y.ogax.i;iS^,  xura/Atif,  acromii  os,  fummus  armus,  roftrum  porcinum,  pro- 
cerus digitalis. 

(c)  Sue  Trad.  d'Ofteol.  p.  i<5o.       (</)  Ky™?ouhu  vypouhs,  roftriformis.       (e)  ji/w-ot-vju?.  . 
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placed  on  thefe  brims,  where  it  is  thick,  but  becomes  very  thin  as  it  is 
continued  towards  the  middle  of  the  cavity,  which  it  lines  all  over. 

The  medullary  veffels  enter  the  Jcapula  near  the  bafe  of  the  fpine. 

The  fubftance  of  the  Jcapula,  as  in  all  other  broad  flat  bones,  is  cellu- 
lar, but  of  an  unequal  thicknefs ;  for  the  neck  and  third  procefs  are  thick 
and  ftrong.  The  inferior  cq/la,  fpine,  and  coracoid  procefs,  are  of  a 
middle  thicknefs ;  and  the  body  is  fo  preifed  by  the  mufcles,  as  to  be- 
come thin  and  diaphanous. 

'The  Jcapula  and  clavicle  are  joined  by  plain  furfaces,  tipped  with  car- 
tilage [a) :  by  which  neither  bone  is  allowed  any  conliderable  motion, 
being  tightly  tied  down  by  the  common  capfular  ligament,  and  by  a  very 
ftrong  one  which  proceeds  from  the  coracoid  procefs ;  but  divides  into 
two  before  it  is  fixed  into  the  clavicle,  with  fuch  a  direction,  as  either  can 
allow  this  bone  to  have  a  fmall  rotation,  in  which  its  pofterior  edge  turns 
more  backwards,  while  the  anterior  one  rifes  farther  forwards  ;  or  it  can 
yield  to  the  fore-part  of  the  Jcapula  moving  downwards,  while  the  back- 
part  of  it  is  drawn  upwards  :  in  both  which  cafes,  the  oblong  fmooth  ar- 
ticulated furfaces  of  the  clavicle  and  Jcapula  are  not  in  the  fame  plane,  but 
ftand  a  little  tranfverfely,  or  acrofs  each  other,  and  thereby  preferve  thij 
joint  from  luxations,  to  which  it  would  be  fubjecT:,  if  either  of  the  bones 
was  to  move  on  the  other  perpendicularly  up  and  down,  without  any  ro- 
tation.— Sometimes  a  moveable  ligamentous  cartilage  is  found  in  this 
joint ;  otherwhiles  fuch  a  cartilage  is  only  interpofed  at  the  anterior  half 
of  it ;  and  in  fome  old  fubjects  I  have  found  a  fefamoid  bone  here  (b). — > 
The  Jcapula  is  connected  to  the  head,  os  hyoides,  vertebre,  ribs,  and  arm- 
bone,  by  mufcles,  that  have  one  end  faftened  to  thefe  bones,  and  the 
other  to  the  Jcapula,  which  can  move  it  upwards,  downwards,  backwards, 
or  forwards  ;  by  the  quick  fucceffion  of  thefe  motions,  its  whole  body  is 
carried  in  a  circle :  but  being  alfo  often  moved  as  upon  an  axis  perpendi- 
cular to  its  plane,  its  circumference  turns  in  a  circle,  whofe  centre  this 
axis  is  (c).  Whichever  of  thefe  motions  it  performs,  it  always  carries 
the  outer  end  of  the  clavicle  and  the  arm  along  with  it. — The  glenoid  ca- 
vity 

(a)  Acromion,  xaraxxt/?,  claufurx. 

(b)  Jac.  Sylv.  Ifagog.  Anat.  lib.  i.  cap.  2. 

(-c)  See  Winflow,  Memoires  de  l'Acad.  des  Sciences,  1726. 
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vity  of  this  bone  receives  the  os  humeri,  which  plays  in  it  as  a  bail  in  a 
focket,  as  will  be  explained  more  hereafter. 

The  ufe  of  the  fcapula  is  to  ferve  as  a  fulcrum  to  the  arm ;  and,  by  al- 
tering its  pofition  on  different  occafions,  to  allow  always  the  head  of  the 
os  humeri  a  right  fituated  focket  to  move  in  ;  and  thereby  to  aflift  and  to 
enlarge  greatly  the  motions  of  the  fuperior  extremity,  and  to  afford  the 
mufcles  which  rife  from  it  more  advantageous  actions,  by  altering  their 
directions  to  the  bone  which  they  are  to  move. — -This  bone  alfo  ferves  to 
defend  the  back-part  of  the  thorax;  and  is  often  employed  to  fuftahi 
weights,  or  to  refill  forces,  too  great  for  the  arm  to  bear. 

The  bafe,  acromion,  coracoid  procefs,  and  head  of  the  fcapula,  are  all 
in  a  cartilaginous  ftate  at  birth  ;  and  the  three  nrft  are  joined  as  epiphyfes  ; 
while  the  head,  with  the  gle?ioid  cavity,  is  not  formed  into  a  diftinct  fe- 
parate  bone,  but  is  gradually  produced  by  the  ofhncation  of  the  body  of 
this  bone  being  continued  forwards. 

The  arm  has  only  one  bone,  befl  known  by  the  Latin  name  of  os  hu~ 
meri  (a) ;  which  is  long,  round,  and  nearly  ftraight. 

The  upper  end  of  this  bone  (£)  is  formed  into  a  large  round  fmooth 
head,  whofe  middle  point  is  not  in  a  ftraight  line  with  the  axis  of  the 
bone,  but  ftands  obliquely  backwards  from  it. — The  extent  of  the  head  is 
diftinguifhed  by  a  circular  foffa  furrounding  its  bafe,  where  the  head  is 
united  to  the  bone,  and  the  capfular  ligament  of  the  joint  is  fixed. — Be- 
low the  fore-part  of  its  bafe  two  tubercles  fland  out :  the  fmalleft  one, 
which  is  fituated  mofl  to  the  infide,  has  the  tendon  of  the  fubfcapularis 
mufcle  inferted  into  it.  The  larger  more  external  protuberance  is  di- 
vided, at  its  upper  part,  into  three  fmooth  plain  furfaces  ;  into  the  ante- 
rior of  which  the  mufculus  fupra-fpinatus,  into  the  middle  or  largeft  the 

infra  fpinatus,  into  the  one  behind  the  teres  minor,  is  inferted.  Be* 

tween  thefe  two  tubercles,  exactly  in  the  fore-part  of  the  bone,  a  deep 
}°ngf°ffa  is  formed,  for  lodging  the  tendinous  head  of  the  biceps  flexor 
cubiti;  which,  after  palling,  in  a  manner  peculiar  to  itfelf,  through  the 
cavity  of  the  articulation,  is  tied  down  by  a  tendinous  flieath  extended 
acrofs  the  foffa ;  in  which,  and  in  the  neighbouring  tubercles,  are  feve^- 

rail 

{a)  Axfc^ta,  <t\<vn,  os  brachii,  armi,  adjutorium,  parvum  brachium,  canna  brachiu- 
(b)  Arocolium. 
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ral  remarkable  holes,  which  are  penetrated  by  the  tendinous  and  liga- 
mentous fibres,  and  by  veflels. — On  each  fide  of  this  fojfa,  as  it  defcends 
in  the  os  humeri,  a  rough  ridge,  gently  flatted  in  the  middle,  runs  from 

the  roots  of  the  tubercles.  The  tendon  of  the  perioral  mufcle  is  fixed 

into  the  anterior  of  thefe  ridges,  and  the  latijjimus  dorfi  and  teres  major 
are  infer  ted  into  the  internal  one. — A  little  behind  the  lower  end  of  this 
laft,  another  rough  ridge  may  be  obferved,  where  the  coraco-brachialis  is 
inferted. — From  the  back-part  of  the  root  of  the  largeft  tubercle  a  ridge 
alfo  is  continued,  from  which  the  brcvis  extenfor  cubiti  rifes. — This  bone 
is  flatted  on  the  infide,  about  its  middle,  by  the  belly  of  the  biceps  flexor 

cubiti.  In  the  middle  of  this  plain  furface,  the  entry  of  the  medullary 

artery  is  feen  flanting  obliquely  downwards. — At  the  fore- fide  of  this 
plane,  the  bone  rifes  in  a  fort  of  ridge  ;  which  is  rough,  and  often  has  a 
great  many  fmall  holes  in  it,  where  the  tendon  of  the  ftrong  deltoid  mufcle 
is  inferted ;  on  each  fide  of  which  the  bone  is  fmooth  and  flat,  where  the 
brachiaeus  internus  rifes.  The  exterior  of  thefe  two  flat  furfaces  is  the  lar- 
geft ;  behind  it  a  fuperficial  fpiral  channel,  formed  by  the  mufcular  nerve 
and  the  vefTels  that  accompany  it,  runs  from  behind  forwards  and  down- 
wards.— The  body  of  the  os  humeri  is  flatted  behind  by  the  extenfors  of 
the  fore-arm. — Near  the  lower  end  of  this  bone,  a  large  fharp  ridge  is  ex- 
tended on  its  outfide ;  from  which  the  mufcidus  fpinator  radii  longus,  and 

the  longeft  head  of  the  extenfor  carpi  radialis,  rife.  Oppofite  to  this, 

there  is  another  fmall  ridge,  to  which  the  aponeurotic  tendon,  that  gives 
origin  to  the  fibres  of  the  internal  and  external  brachicei  mufcles,  is  fixed ; 
and  from  a  little  depreflion  on  the  fore-fide  of  it,  the  pronator  radii  teres 
rifes. 

The  body  of  the  os  humeri  becomes  gradually  broader  towards  the  lower 
end,  where  it  has  feveral  procefTes  ;  at  the  roots  of  which  there  is  a  cavity 
before,  and  another  behind  (a).  The  anterior  is  divided  by  a  ridge  into 
two  :  the  external,  which  is  the  leaft,  receives  the  end  of  the  radius ;  and 
the  internal  receives  the  coronoid  procefs  of  the  ulna  in  the  flexions  of  the 
fore-arm,  while  the  pofterior  deep  triangular  cavity  lodges  the  olecranon 
in  the  extenfions  of  that  member. — The  bone  betwixt  thefe  two  cavities 
is  prefTed  fo  thin  by  the  procefTes  of  the  ulna,  as  to  appear  diaphanous  in 

feveral 

(a)  BaV^'t- 
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feveral  fubjedls. — The  fides  of  the  pofterior  cavity  are  ftretched  out  into 
two  proceffes,  one  on  each  fide  :  thefe  are  called  condyles ;  from  each  of 
which  a  ftrong  ligament  goes  out  to  the  bones  of  the  fore-arm. — The  ex- 
ternal condyle,  which  has  an  oblique  direction  alfo  forwards  in  refpect  of 
the  internal,  when  the  arm  is  in  the  mo  ft  natural  pofture  [a],  is  equally- 
broad,  and  has  an  obtufe  fmooth  head  rifing  from  it  forwards. — From  the 
rough  part  of  the  condyle,  the  inferior  head  of  the  bicornis,  the  extenjor  di- 
gitorum  communis,  extenjor  carpi  ulnaris,  anconeus,  and  fome  part  of  the 
fupinator  radii  brevis,  take  their  rife ;  and  on  the  fmooth  head  the  upper 
end  of  the  radius  plays. — Immediately  on  the  outride  of  this  there  is  a 
finuoftty  made  by  the  fhorter  head  of  the  bicornis  mufcle,  upon  which  the 
mufcular  nerve  is  placed. — The  internal  condyle  is  more  pointed  and  pro- 
tuberant than  the  external,  to  give  origin  to  fome  part  of  the  flexor  carpi 
radialis,  pronator  radii  teres,  palmaris  longus,  flexor  digitorum  fublimis,  and 
Jlexor  carpi  idnaris.  Between  the  two  condyles  is  the  trochlea,  or  pully ;  which 
confifts  of  two  lateral  protuberances  and  a  middle  cavity,  that  are  fmooth 
and  covered  with  cartilage. — When  the  fore-arm  is  extended,  the  tendon 
of  the  internal  brachizus  mufcle  is  lodged  in  the  fore-part  of  the  cavity  of 
this  pully. — The  external  protuberance,  which  is  lefs  than  the  other,  has 
a  ftiarp  edge  behind ;  but  forwards,  this  ridge  is  o  tufe,  and  only  fepa- 
rated  from  the  little  head  already  defcribed  by  a  fmali  fojfa,  in  which  the 
joined  edges  of  the  ulna  and  radius  move. — The  internal  protuberance  of 
the  pully  is  largeft  and  higheft ;  and  therefore  in  the  motions  of  the  ulna 
upon  it,  that  bone  would  be  inclined  outwards,  were  it  not  fupported  by 
the  radius  on  that  fide. — Between  this  internal  protuberance  and  condyle, 
a  finuofity  may  be  remarked  where  the  ulnar  nerve  pafTes. 

The  fubftance  and  the  internal  ftructure  of  the  os  humeri  is  the  fame, 
and  difpofed  in  the  fame  way,  as  in  other  long  bones. 

The  round  head  at  the  upper  end  of  this  bone  is  articulated  with  the 
glenoid  cavity  of  the  fcapula ;  which  being  fuperficial,  and  having  long 
ligaments,  allows  the  arms  a  free  and  extenfive  motion. — Thefe  ligaments 
are,  however,  confiderably  ftrong  :  for  befides  the  common  capfular  one, 
the  tendons  of  the  mufcles  perform  the  office,  and  have  been  defcribed 
under  the  name  of  ligaments.— Then  the  acromion  and  coracoid  procefs, 

A  a  with 
(a)  Winflow,  Memoires  de  l'Acad.  des  Sciences,  1722. 
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with  the  flrong  broad  ligaments  fhretched  betwixt  them,  fecure  the  ar- 
ticulation above,  where  the  greateft  and  mod  frequent  force  is  applied 
to  thruft  the  head  of  the  bone  out  of  its  place.  It  is  true,  that  there  is 
not  near  fo  flrong  a  defence  at  the  lower  part  of  the  articulation  ;  but  in 
the  ordinary  poftures  of  the  arm,  that  is,  fo  long  as  it  is  at  an  acute 
angle  with  the  trunk  of  the  body,  there  cannot  be  any  force  applied  at 
this  place  to  occafion  a  luxation,  fince  the  joint  is  protected  fo  well  above. 

The  motions  which  the  arm  enjoys  by  this  articulation  are  to  every 
fide  ;  and  by  the  fuccelfion  of  thefe  different  motions  a  circle  may  be  de- 
fer! bed.  Befides  which,  the  bone  performs  a  fmall  rotation  round  its 
own  axis.  But  though  this  can  be  performed  with  the  round  head  in  all 
pofitions ;  yet  as  thefe  vary,  the  effects  upon  the  body  of  the  bone  are 
very  different :  For  if  the  middle  of  the  head  is  the  centre  of  rotation,  as 
it  is  when  the  arm  hangs  down  by  the  fide,  the  body  of  the  bone  is  only 
moved  forwards  and  backwards  ;  becaufe  the  axis  of  motion  of  the  head 
is  nearly  at  right  angles  with  the  length  of  the  bone  (a) :  whereas,  when 
the  arm  is  raifed  to  right  angles  with  the  trunk  of  the  body,  the  centre 
of  motion,  and  the  axis  of  the  bone,  come  to  be  in  the  fame  ftraight  line  ; 
and  therefore  the  body  of  the  os  hitmen  performs  the  fame  motion  with 
its  head. — Though  the  motions  of  the  arm  feem  to  be  very  extenfive,  yet 
the  larger  fhare  of  them  depends  on  the  motion  of  the  fcapula. — The 
lower  end  of  the  os  humeri  is  articulated  with  the  bones  of  the  fore-arm, 
and  carries  them  with  it  in  all  its  motions,  but  ferves  as  a  bafe  on  which 
they  perform  the  motions  peculiar  to  themfelves  j  as  fhall  be  defcribed: 
afterwards. 

Both  the  ends  of  this  bone  are  cartilaginous  in  a  new-born  infant  j; 
and  the  large  head  with  the  two  tubercl|p,  and  the  trochlea  with  the  two 
condyles ,  become  epiphyfes  before  they  are  united  to  the  body  of  the  bone. 

The  fore-arm  (3)  confifls  of  two  long  bones,  the  ulna  and  radius  ; 
whole  fituation,  in  refpecl;  of  each  other,,  is  oblique  in  the  leaft  ftraining- 
or  mo  ft  natural  pofture ;  that  is,  the  ulna  is  not  directly  behind,  nor  on 
the  outfide  of  the  radius^  but  in  a  middle  fituation  between  thefe  two, 
and  the  radius  croffes  it. — The  fituation,  however,  of  thefe  two  bones, 
and  of  all  the  other  bones  of  the/uperior  extremity  that  are  not  yet  defcri- 
bed, 

(a)  Hippocrat.  de  Articul.  §  i,  (t>)  Cubitus,  *nxm  «A(V»>  wlm  ulna,  lacertus. 
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bed,  is  frequently  altered :  and  therefore,  to  fhun  repetitions,  I  defire  it 
may  be  now  remarked,  that  in  the  remaining  account  of  the  fuperior  ex- 
tremity, I  underftand  by  the  term  of  pofierior,  that  part  which  is  in  the 
fame  direction  with  the  back  of  the  hand ;  by  anterior,  that  anfwering  to 
the  palm  ;  by  internal,  that  on  the  fame  fide  with  the  thumb  ;  by  exter- 
nal, the  fide  neareft  to  the  little  finger  ;  fuppofing  the  hand  always  to  be 
in  a  middle  pofition  between  pronation  and  fupination. 

Ulna  (a),  fo  named  from  its  being  ufed  as  a  meafure,  is  the  longeft 
of  the  two  bones  of  the  fore-arm,  and  fituated  on  the  outfide  of  the 
radius. 

At  the  upper  end  of  the  ulna  are  two  procefTes. — The  pofierior  is  the 
largeft,  and  formed  like  a  hook,  whofe  concave  furface  moves  upon  the 
pully  of  the  os  humeri,  and  is  called  olecranon  {b),  or  top  of  the  cubit.— 
The  convex  back-part  of  it  is  rough  and  fcabrous,  where  the  longus,  bre- 
ws, and  brachials  externus,  are  inferted.  The  olecranon  makes  it  unne- 
ceffary  that  the  tendons  of  the  extenfor  mufcles  mould  pafs  over  the  end 
of  the  os  humeri ;  which  would  have  been  of  ill  confequence  in  the  great 
flexions  of  this  joint,  or  when  any  conflderable  external  force  is  applied 
to  this  part  (c). — The  anterior  procefs  is  not  fo  large,  nor  does  it  reach 
fo  high,  as  the  one  behind ;  but  is  fharper  at  its  end,  and  therefore  is  na- 
med coronoid. — Between  thefe  two  procefTes  a  large  femicircular  or  figmoid 
concavity  is  left ;  the  furface  of  which,  on  each  fide  of  a  middle  rifing,  is 
flanting,  and  exactly  adapted  to  the  pully  of  the  bone  of  the  arm. — Acrofs 
the  middle  of  it,  there  is  a  fmall  finuofity  for  lodging  mucilaginous  glands ; 
where,  as  well  as  in  a  fmall  hollow  on  the  internal  fide  of  it,  the  carti- 
lage that  lines  the  reft  of  its  furface  is  wanting.  Round  the  brims  of 

this  concavity  the  bone  is  rough,  where  the  capfular  ligament  of  the  joint 

is  implanted.  Immediately  below  the  olecranon,  on  the  back-part  of 

the  ulna,  a  flat  triangular  fpongy  furface  appears,  on  which  we  commonly 
lean.  — At  the  internal  fide  of  this,  there  is  a  larger  hollow  furface,  where 
the  mufculus  anconeus  is  lodged ;  and  the  ridge  at  the  infide  of  this  gives 

rife  to  the  mufculus  fupinator  radii  brcvis—  Between  the  top  of  the  ridge 

A  a  2  and 

(a)  Cubitus,  *nxv<  *?°r»x*ov,  focile  majus,  carina  vel  arundo  major,  et  inferior  brachii. 
{b)  Aj/xrjv,  gibber,  cubitus,  additamentum  necatum. 

(r)  Window,  Expofition  Anatotniqu^  du  Corps  Humain,  Traite  des  Os  Sees,  §  979; 
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and  the  coronoid  procefs  is  the  femilunated  fmooth  cavity,  lined  with  car- 
tilage ;  in  which,  and  a  ligament  extended  from  the  one  to  the  other  end 
of  this  cavity,  the  round  head  of  the  radius  plays. — Immediately  below  it, 
a  rough  hollow  gives  lodging  to  mucilaginous  glands. — Below  the  root  of 
the  coronoid  procels  this  bone  is  fcabrous  and  unequal,  where  the  brachiaus 
internus  is  inferted. — On  the  outfide  of  that  we  obferve  a  fmooth  conca- 
vity, where  the  beginning  of  the  flexor  dig  it  or  um  projundus  fprouts  out. 

The  body  of  the  ulna  is  triangular. — The  internal  angle  is  very  Iharp 
where  the  ligament  that  connects  the  two  bones  is  fixed  :  the  fides  which 
make  this  angle  are  flat  and  rough,  by  the  action  and  adhefion  of  the 
many  mufcles  which  are  fituated  here. — At  the  diftance  of  one  third  of 
the  length  of  the  ulna  from  the  top,  in  its  fore-part,  the  paffage  of  the 

medullary  veffels  is  to  be  remarked  flanting  upwards.  The  external 

fide  of  this  bone  is  fmooth,  fomewhat  convex ;  and  the  angles  at  each 
edge  of  it  are  blunted  by  the  preflure  of  the  mufcles  equally  difpofed 
about  them. 

As  this  bone  defcends  it  becomes  gradually  fmaller  ;  fo  that  its  lower 

end  terminates  in  a  little  head  Handing  on  a  fmall  neck.  Towards  the 

fore  but  outer  part  of  which  laft,  an  oblique  ridge  runs,  that  gives  rife 
to  the  pronator  radii  quadratus. — The  head  is  round,  fmooth,  and  covered 
with  a  cartilage  on  its  internal  fide,  to  be  received  into  the  femilunar  ca- 
vity of  the  radius  ;  while  a  Jlyloid  procefs  {a)  rifes  from  its  outfide,  to 
which  is  fixed  a  ftrong  ligament  that  is  extended  to  the  o s  cuneiforme  and 
pififorme  of  the  wrift. — Between  the  back-part  of  that  internal  fmooth  fide 
and  this  procefs,  a  finuofity  is  left  for  the  tendon  of  the  ex  ten/or  carpi  ul- 

naris.  On  the  fore-part  of  the  root  of  the  procefs,  fuch  another  depref- 

fion  may  be  remarked  for  the  paffage  of  the  ulnar  artery  and  nerve. — :The 
end  of  the  bone  is  fmooth,  and  covered  with  a  cartilage. — Between  it  and 
the  bones  of  the  wrift,  a  doubly  concave  moveable  cartilage  is  interpo- 
fed ;  which  is  a  continuation  of  the  cartilage  that  covers  the  lower  end  of 
the  radius,  and  is  connected  loofely  to  the  root  of  the  Jlyloid  procefs,  and 
to  the  rough  cavity  there,  in  which  mucilaginous  glands  are  lodged. 

The  ulna  is  articulated  above  with  the  lower  end  of  the  os  humeri,  where 
thefe  bones  have  deprelfions  and  protuberances  correfponding  to  each 

other, 

(a)  Tgufttitfi,  malleolus  externus. 
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other,  fo  as  to  allow  an  eafy  and  fecure  extenfion  of  the  fore-arm  to  al- 
moft  a  ftraight  line  with  the  arm,  and  flexion  to  a  very  acute  angle; 
but  by  the  flanting  pofition  of  the  pully,  the  lower  part  of  the  fore-arm 
is  turned  outwards  in  the  extenfion,  and  inwards  in  the  flexion  (a)  ;  and 
a  very  fmall  kind  of  rotation  is  likewife  allowed  in  all  pofitions,  efpecially 
when  the  ligaments  are  moft  relaxed  by  the  fore-arm  being  in  a  middle 
degree  of  flexion. — The  ulna  is  alfo  articulated  with  the  radius  and  carpusy 
in  a  manner  to  be  related  afterwards. 

Radius  (/?),  fo  called  from  its  imagined  refemblance  to  a  fpoke  of  a 
wheel,  or  to  a  weaver's  beam,  is  the  bone  placed  at  the  infide  of  the  fore- 
arm. Its  upper  end  is  formed  into  a  circular  little  head,  which  is  hol- 
lowed for  an  articulation  with  the  tubercle  at  the  fide  of  the  pully  of  the 
os  humeri ;  and  the  half  of  the  round  circumference  of  the  head  next  to 
the  ulna  is  fmooth,  and  covered  with  a  cartilage,  in  order  to  be  received 
into  the  femilunated  cavity  of  that  bone. — Below  the  head,  the  radius  is 
much  fmaller ;  therefore  this  part  is  named  its  cervix,  which  is  made 

round  by  the  action  of  the  fupinator  radii  brevis.  At  the  external  root 

of  this  neck  a  tuberous  procefs  rifes  ;  into  the  outer  part  of  which  the  bi- 
ceps flexor  cubiti  is  inferted.  From  this  a  ridge  runs  downwards  and 

inwards,  where  the  fupinator  radii  brevis  is  inferted ;  and  a  little  below, 
and  behind  this  ridge,  there  is  a  rough  fcabrous  furface,  where  the  pro- 
nator radii  teres  is  fixed. 

The  body  of  the  radius  is  not  ftraight,  but  convex  on  its  internal  and 
pofterior  furfaces  ;  where  it  is  alfo  made  round  by  the  equal  preflure  of 
the  circumjacent  mufcles,  particularly  of  the  extenfors  of  the  thumb  ;  but 
the  furfaces  next  to  the  ulna  are  flatted  and  rough,  for  the  origin  of  the 
mufcles  of  the  hand ;  and  both  terminate  in  a  common  fharp  fpine,  to 
which  the  ftrong  ligament  extended  betwixt  the  two  bones  of  the  fore- 
arm is  fixed. — A  little  below  the  beginning  of  the  plain  furface,  on  its 
fore-part,  where  the  flexor  mufcle  of  the  laft  joint  of  the  thumb  takes  its 

origin,  the  paflage  of  the  medullary  veflels  is  feen  flanting  upwards.  

The  radius  becomes  broader  and  flatter  towards  the  lower  end,  efpecially 
on  its  fore-part,  where  its  pronator  quadratics  mufcle  is  fituated. 

The 

(a)  "Winflow,  Memoires  de  1'  Acad,  des  Sciences,  1722. 

(b)  Kf?_^.f,  Traqarrvx™,  focile  minus,  canna  minor,  ax.un.do  minor. 
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'The  lower  end  of  the  radius  is  larger  than  the  fuperior  ;  though  not  in 
fuch  a  difproportion  as  the  upper  end  of  the  ulna  is  larger  than  its  lower 
end. — Its  back -part  has  a  flat  ftrong  ridge  in  the  midle,  and  JbJJa  on  each 
fide. — In  a  fmall  groove,  immediately  on  the  outfide  of  the  ridge,  the 
tendon  of  the  extenfor  tertii  internodii  policis  plays. — In  a  large  one  beyond 
this,  the  tendons  of  the  indicator  and  of  the  common  extenjor  mufcles  of 
the  fingers  pafs. — Contiguous  to  the  ulna,  there  is  a  fmall  depreffion  made 
by  the  extenfor  minimi  digit  i. — On  the  infide  of  the  ridge  there  is  a  broad 
depreffion,  which  feems  again  fubdivided,  where  the  two  tendons  of  the 
bicomis,  or  extenfor  carpi  radialis,  are  lodged. — The  internal  fide  of  this 
end  of  the  radius  is  alfo  hollowed  by  the  extenfors  of  the  firfl  and  fecond 
joint  of  the  thumb ;  immediately  above  which,  a  little  rough  furface 
mews  where  the  fupinator  radii  longus  is  inferted. — The  ridges  at  the  fides 
of  the  grooves,  in  which  the  tendons  play,  have  an  annular  ligament 

fixed  to  them,  by  which  the  feveral  {heaths  for  the  tendons  are  formed.  

The  fore-part  of  this  end  of  the  radius  is  alfo  deprefTed,  where  the  flexors 
of  the  fingers  and  flexor  carpi  radialis  pafs. — The  external  fide  is  formed 
into  a  femilunated  fmooth  cavity,  lined  with  a  cartilage,  for  receiving  the 

lower  end  of  the  ulna.  The  loweft  part  of  the  radius  is  formed  into  an 

oblong  cavity  :  in  the  middle  of  which  is  a  fmall  tranfverfe  rifing,  gently 
hollowed,  for  lodging  mucilaginous  glands  ;  while  the  rifing  itfelf  is  in- 
finuated  into  the  conjunction  of  the  two  bones  of  the  wrifl  that  are  re- 
ceived into  the  cavity.  The  internal  fide  of  this  articulation  is  fenced 

by  a  remarkable  procefs  {a)  of  the  radius,  from  which  a  ligament  goes 
out  to  the  wrift,  as  the Jlyloid  procefs  of  the  ulna  with  its  ligament  guards 
it  on  the  outride. 

The  ends  of  both  the  bones  of  the  fore-arm  being  thicker  than  the 
middle,  there  is  a  confiderable  diftance  between  the  bodies  of  thefe  bones ; 
in  the  larger  part  of  which,  a  ftrong  tendinous,  but  thin  ligament,  is  ex- 
tended, to  give  a  large  enough  furface  for  the  origin  of  the  numerous 
fibres  of  the  mufcles  fituated  here,  that  are  fo  much  funk  between  the 
bones,  as  to  be  protected  from  injuries,  which  they  would  otherwife  be 
expofed  to.  But  this  ligament  is  wanting  near  the  upper  end  of  the  fore- 
arm, 

(<j)  Malleolus  Interims,  procefius  ftyloides. 
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arm,  where  the  fupinator  radii  breuis  and  flexor  digit orum  profundus  are  im- 
mediately connected  (a). 

Both  ends  of  the  bones  of  the  fore-arm  are  firft  cartilages,  and  then 
epiphyfes,  in  children. 

As  the  head  of  the  radius  receiv es  the  tubercle  of  the  os  humeri,  it  is  not 
only  bended  and  extended  along  with  the  ulna,  but  may  be  moved  round 
its  axis  in  any  pofition  ;  and  that  this  motion  round  its  axis  may  be  fufii- 
ciently  large,  the  ligament  of  the  articulation  is  extended  farther  down 
than  ordinary  on  the  neck  of  this  bone,  before  it  is  connected  to  it ;  and 
it  is  very  thin  at  its  upper  and  lower  part,  but  makes  a  firm  ring  in  the 
middle. — This  bone  is  alfo  joined  to  the  ulna  by  a  double  articulation  : 
for  above,  a  tubercle  of  the  radius  plays  in  a  focket  of  the  ulna ;  whilfl 
below,  the  radius  gives  the  focket,  and  the  ulna  the  tubercle.    But  then 
the  motion  performed  in  thefe  two  is  very  different :  for,  at  the  upper 
end,  the  radius  does  no  more  than  turn  round  its  axis ;  while,  at  the 
lower  end,  it  moves  in  a  fort  of  cycloid  upon  the  round  part  of  the  ulna  y 
and  as  the  hand  is  articulated  and  firmly  connected  here  with  the  radius,. 
they  muft  move  together. — When  the  palm  is  turned  uppermoft,  the  ra- 
dius is  faid  to  perform  the  fupination ;  when  the  back  of  the  hand  is  above, 
it  is  faid  to  be  prone.    But  then  the  quicknefs  and  large  extent  of  thefe 
two  motions  are  afiifted  by  the  ulna,,  which,  as  was  before  obferved,  can 
move  with  a  kind  of  fmall  rotation  on  the  Hoping  fides  of  the  pulley. 
This  lateral  motion,  though  very  inconfiderable  in  the  joint  itfelf,  is  con- 
fpicuous  at  the  lower  end  of  fuch  a  long  bone  ;  and  the  ftrong  ligament 
connecting-  this  lower  end  to  the  carpus,  makes  the  hand  more  readily  to 
obey  thefe  motions. — When  we  defign  a  large  circular  turn  of  our  hand, 
we  increafe  it  by  the  rotation  of  the  os  humeri,,  and  fbmetimes  employ  the 
fpine  and  inferior  extremities  to  make  thefe  motions  of*  pronation  or  fupi- 
nation of  the  hand  large  enough. 

The  hand  [h]  comprehends  all  from  the  joint  of  the  wrift  to  the  points 
of  the  fingers.  Its  back-part  is  convex,  for  greater  firmnefs  and  ftrength; 
and  it  is  concave  before,  for  containing  more  furely  and  conveniently 
fuch  bodies  as  we  take  hold  of. — One  half  of  the  hand  has  an  obfcure 
motion  in  comparifon  of  what  the  other  has,  and  ferves  as  a  bafe  to  the 

moveable. 

(a)  Weitbrecht,.  Syndefmolog.  fig.  10,  u.  (h)  'k*soXu?,  fumma  manus. 
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moveable  half ;  which  can  be  extended  back  very  little  farther  than  to  a 
ftraight  line  with  the  fore-arm,  but  can  be  confiderably  bended  forwards. 

As  the  bones  that  compofe  the  hand  are  of  different  fhapes  and  ufes, 
while  feveral  of  them  that  are  contiguous  agree  in  fome  general  characters ; 
the  hand  is,  on  this  account,  commonly  divided  into  the  carpus,  metacar- 
pus, and  fingers  •  among  which  laft  the  thumb  is  reckoned, 

The  carpus  (a)  is  compofed  of  eight  fmall  fpongy  bones,  fituated  at 
the  upper  part  of  the  hand.  I  fhall  defcribe  each  of  thefe  bones,  under  a 
proper  name  taken  from  their  figure  (b)  :  becaufe  the  method  of  ranging 
them  by  numbers  leaves  anatomifts  too  much  at  liberty  to  debate  very 
idly,  which  ought  to  be  preferred  to  the  firft  number  ;  or,  which  is  worfe, 
feveral,  without  explaining  the  order  they  obferve,  differently  apply  the 

fame  numbers,  and  fo  confound  their  readers.  But,  that  the  defcrip- 

tion  of  thefe  bones  may  be  in  the  fame  order  as  they  are  found  in  the  ge- 
nerality of  anatomical  books,  I  fhall  begin  with  the  range  of  bones  that 
are  concerned  in  the  moveable  joint  of  the  wrift,  or  are  connected  to  the 
fore-arm;  and  fhall  afterwards  confider  the  four  that  fupport  the  thumb 
and  offa  metacarpi  of  the  fingers. 

The  eight  bones  of  the  carpus  are,  os  fcaphoides,  lunar  e,  cune  forme, 
pififorme,  trapezium,  trapezoides,  magnum,  unciforme. 

The  fcapho'ides  is  fituated  moft  internally  of  thofe  that  are  articulated 
with  the  fore-arm. — The  lunare  is  immediately  on  the  outfide  of  the 

former.  The  cunei forme  is  placed  (till  more  externally,  but  does  not 

reach  fo  high  up  as  the  other  two. — The  pififorme  ftands  forwards  into  the 
palm  from  the  cuneiforme. — The  trapezium  is  the  firft  of  the  fecond  row, 
and  is  fituated  betwixt  the  fcaphoides  and  firft  joint  of  the  thumb. — The 
trapezoides  is  immediately  on  the  outfide  of  the  trapezium.  The  os  mag- 
num is  flill  more  external. — The  unciforme  is  farther  to  the  fide  of  the  little 
finger. 

Os  fcaphoides  (c)  is  the  largeft  of  the  eight  except  one.  It  is  convex 
above,  concave  and  oblong  below  ;  from  which  fmall  refemblance  of  a 
boat  it  has  got  its  name. — Its  fmooth  convex  furface  is  divided  by  a 

rough  middle  fffa,  which  runs  obliquely  crofs  it.  The  upper  largeft 

divifion 

{a)  Krtif,  brachiale,  prima  palmje  pars,  rafetta.       {b)  Lyfer.  Cult.  Anat.  lib.  5.  cap.  2. 

(c)  Korw.ofiJtj,  naviculars 
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divifion  is  articulated  with  the  radius. — Into  the  fojfa  the  common  liga- 
ment of  the  joint  of  the  wrift  is  fixed  ;  and  the  lower  divifion  is  joined  to 

the  trapezium  and  trapezoides.  The  concavity  receives  more  than  an 

half  of  the  round  head  of  the  os  magnum. — The  external  fide  of  this  hol- 
low is  formed  into  a  femilunar  plane,  to  be  articulated  with  the  follow- 
ing bone.  The  internal  pofterior  and  anterior  edges  are  rough,  for 

fixing  the  ligaments  that  connecl  it  to  the  furrounding  bones. 

Os  lunare  (a)  has  a  fmooth  convex  upper  furface,  by  which  it  is  articu- 
lated with  the  radius.  The  internal  fide,  which  gives  the  name  to  the 

bone,  is  in  the  form  of  a  crefcent,  and  is  joined  with  the  Jcaphoid the 
lower  furface  is  hollow,  for  receiving  part  of  the  head  of  the  os  magnum. — 
On  the  outfide  of  this  cavity  is  another  fmooth,  but  narrow  oblong 
finuofity,  for  receiving  the  upper  end  of  the  os  unciforme  i — On  the  out- 
fide of  which  a  fmall  round  convexity  is  found,  for  its  conneclion  with 
the  os  cuneiforme. — Between  the  great  convexity  above,  and  the  firft  deep 
inferior  cavity,  there  is  a  rough  fojja,  in  which  the  circular  ligament  of 
the  joint  of  the  wrift  is  fixed. 

Os  cuneiforme  (b)  is  broader  above,  and  towards  the  back  of  the  hand, 
than  it  is  below  and  forwards  ;  which  gives  it  the  refemblance  of  a 

wedge.  -The  fuperior  nightly  convex  furface  is  included  in  the  joint 

of  the  wrift,  being  oppofed  to  the  lower  end  of  the  ulna. — Below  this  the 
cuneiform  bone  has  a  rough  fojfa,  wherein  the  ligament  of  the  articula- 
tion of  the  wrift  is  fixed. — On  the  internal  fide  of  this  bone,  where 
it  is  contiguous  to  the  os  lunare,  it  is  fmooth  and  llightly  concave. — - 
Its  lower  furface,  where  it  is  contiguous  to  the  os  unciforme,.  is  ob- 
long, fomewhat  fpiral,  and  concave.  Near  the  middle  of  its  ante- 
rior furface  a  circular  plane  appears,  where  the  os  pijiforme  is  fu- 
ftained. 

Os  pififorme  (r)  is  almoft  fpherical,  except  one  circular  plane,  or  flightly 
hollow  furface,  which  is  covered  with  cartilage  for  its  motion  on  the  cu- 
neiform bone,  from  which  its  whole  rough  body  is  prominent  forwards 
into  the  palm ;  having  the  tendon  of  the  flexor  carpi  ulnaris,  and  a  liga- 
ment from  the  Jlyloid  procefs  of  the  ulna,  fixed  to  its  upper  part ;  the 
tranfverfe  ligament  of  the  wrift  is  connected  to  its  internal  fide  ;  ligaments 

B  b  extended 

{a)  Lunatum.  (b)  Triquetrum.  (c)  Cartilaginofum,  fubrotundum,  re£tum» 
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extended  to  the  unciform  bone,  and  to  the  os  metacarpi  of  the  little  finger, 
are  attached  to  its  lower  part ;  the  abduclor  minimi  digiti  has  its  origin  from 
its  fore-part ;  and,  at  the  internal  fide  of  it,  a  fmall  deprefiion  is  formed, 
for  the  pafiage  of  the  ulnar  nerve. 

'Trapezium  (a)  has  four  unequal  fides  and  angles  in  its  back-part,  from 
which  it  has  got  its  name. — Above,  its  furface  is  fmooth,  flightly  hol- 
lowed, and  femicircular,  for  its  conjunction  with  the  os  fcaphoides. — Its 
external  fide  is  an  oblong  concave  fquare,  for  receiving  the  following 
bone.  The  inferior  furface  is  formed  into  a  pulley ;  the  two  protube- 
rant fides  of  which  are  external  and  internal.  On  this  pulley  the  firft 
bone  of  the  thumb  is  moved.  At  the  external  fide  of  the  external  pro- 
tuberance, a  fmall  oblong  fmooth  furface  is  formed  by  the  os  metacarpi 
vidicis. — The  fore-part  of  the  trapezium  is  prominent  in  the  palm  ;  and, 
near  to  the  external  fide,  has  a  finuofity  in  it,  where  the  tendon  of  the 
flexor  carpi  radialis  is  lodged  ;  on  the  ligamentous  {heath  of  which  the 
tendon  of  the  flexor  tertii  internodii  pollicis  plays  :  And  (till  more  externally 
the  bone  is  fcabrous,  where  the  tranfuerfe  ligament  of  the  wrift  is  con- 
nected, the  abduclor  and  flexor  prim  i  internodii  pollicis  have  their  origin,  and 
ligaments  go  out  to  the  nrft  bone  of  the  thumb. 

Os  trapezoides  (Z>),  fo  called  from  the  irregular  quadrangular  figure  of 
its  back-part,  is  the  fmalleft  bone  of  the  wrift,  except  the  piflforme. — The 
figure  of  it  is  an  irregular  cube. — It  has  a  fmall  hollow  furface  above,  by 
which  it  joins  the  fcaphoides  ;  a  long  convex  one  internally,  where  it  is 
contiguous  to  the  trapezium  ;  a  fmall  external  one,  for  its  conjunction 
with  the  os  magnum ;  and  an  inferior  convex  furface,  the  edges  of  which 
are  however  fo  raifed  before  and  behind,  that  a  fort  of  pulley  is  formed, 
where  it  fuftains  the  os  metacarpi  indicis* 

Os  magnum  (r),  fo  called  becaufe  it  is  the  largeft  bone  of  the  carpus,  is 
oblong,  having  four  quadrangular  fides,  with  a  round  upper  end,  and  a 
triangular  plain  one  below. — The  round  head  is  divided  by  a  fmall  rifing, 
oppofite  to  the  connection  of  the  os  fcaphoides  and  lunare,  which  together 
form  the  cavity  for  receiving  it.- — On  the  infide  a  fhort  plain  furface  joins 
the  os  magnum  to  the  trapezoides. — On  the  outfide  is  a  long  narrow  con- 
cave 


[a)  Os  cubiforme,  trapezoides,  multangulum  majus. 

{b)  Trapezium,  multangulum  minus.  (c)  Maximum,  capita-turn, 
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cave  furface,  where  it  is  contiguous  to  the  os  unciforme. — The  lower  end, 
which  fnftains  the  metacarpal  bone  of  the  middle  finger,  is  triangular, 
flightly  hollowed,  and  farther  advanced  on  the  internal  fide  than  on  the 
external,  having  a  confiderable  oblong  depreflion  made  on  the  advanced 
infide  by  the  metacarpal  bone  of  the  fore-finger  ;  and  generally  there  is 
a  fmall  mark  of  the  os  metacarpi  dlg  'iti  annularis  on  its  external  fide. 

Os  unciforme  [a)  has  got  its  name  from  a  thin  broad  procefs  that  {lands 
out  from  it  forwards  into  the  palm,  and  is  hollow  on  its  infide,  for  af- 
fording paflage  to  the  tendons  of  the  flexors  of  the  fingers.  To  this  pro- 
cefs alfo  the  tranfverfe  ligament  is  fixed,  that  binds  down  and  defends 
thefe  tendons  ;  and  the  flexor  and  abduclor  mufcles  of  the  little  finger  have 

part  of  their  origin  from  it.  The  upper  plain  furface  is  fmall,  convex, 

and  joined  with  the  os  lunar e  :. — The  internal  fide  is  long,  and  flightly 
convex,  adapted  to  the  contiguous  os  magnum  : — The  external  furface  is 
oblique,  and  irregularly  convex,  to  be  articulated  with  the  cuneiform 
bone  : — The  lower  end  is  divided  into  two  concave  furfaces  ;  the  exter- 
nal is  joined  with  the  metacarpal  bone  of  the  little  finger,  and  the  inter- 
nal one  is  fitted  to  the  metacarpal  bone  of  the  ring-finger. 

In  the  defcription  of  the  preceding  eight  bones,  I  have  only  mentioned 
thofe  plain  furfaces  covered  with  cartilage,  by  which  they  are  articulated 
to  each  other,  or  to  fome  other  bones,  except  in  fome  few  cafes,  where 
fomething  extraordinary  was  to  be  obferved  ;  and  I  have  defignedly 
omitted  the  other  rough  furfaces,  left,  by  crowding  too  many  words  in 
the  defcription  of  fuch  fmall  bones,  the  whole  mould  be  unintelligible  : 
But  thefe  fcabrous  parts  of  the  bones  may  eafily  be  underftood,  after 
mentioning  their  figure,  if  it  is  obferved,  that  they  are  generally  found 
only  towards  the  back  or  palm  of  the  hand  ;  that  they  are  all  plain,  larger 
behind  than  before ;  and  that  they  receive  the  different  ligaments,  by 
which  they  are  either  connected  to  neighbouring  bones,  or  to  one  ano- 
ther ;  for  thefe  ligaments  cover  all  the  bones,  and  are  fo  accurately  ap- 
plied to  them,  that,  at  firft  view,  the  whole  carpus  of  a  recent  fubje6l  ap- 
pears one  fmooth  bone  (b). 

B  b  2  As 

(a)  Cuneiforme. 

(ij  Galen  de  Ufu  Part.  lib.  2.  cap.  8.  Fcr  a  particular  defcription  of  thefe  ligaments, 
fee  Weitbrecht,  Syndefmolog.  p.  35, — 68. 
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As  the  furfaces  of  thefe  bones  are  largeft  behind,  the  figure  of  the  whole 
conjoined  mu.fi:  be  convex  there,  and  concave  before ;  which  concavity 
is  ftill  more  increafed  by  the  o  pi/iforme,  and  procefs  of  the  os  unciforme, 
Handing  forwards  on  one  fide,  as  the  trapezium  does  on  the  other :  And 
the  bones  are  fecurely  kept  in  this  form  by  the  broad  ftrong  tranfverfe  li- 
gament conneded  to  thofe  parts  of  them  that  ftand  prominent  into  the 

palm  of  the  hand.  The  convexity  behind  renders  the  whole  fabric 

ftronger,  where  it  is  moft  expofed  to  injuries ;  and  the  large  anterior  hol- 
low is  neceflary  for  a  fafe  pafTage  to  the  numerous  vefTels,  nerves,  and 
tendons  of  the  fingers. 

The  fubftance  of  thefe  bones  is  fpongy  and  cellular,  but  ftrong  in  re- 
fpect  of  their  bulk. 

The  three  firft  bones  of  the  carpus  make  an  oblong  head,  by  which 
they  are  articulated  with  the  cavity  at  the  lower  ends  of  the  bones  of  the 
fore-arm,  fo  as  to  allow  motion  to  all  fides  ;  and,  by  a  quick  fuccemon 
qf  thefe  motions,  they  may  be  moved  in  a  circle.  But  as  the  joint  is  ob- 
long, and  therefore  the  two  dimenfions  are  unequal,  no  motion  is  allowed 
to  the  carpus  round  its  axis,  except  what  it  has  in  the  pronation  and  fupi- 

nation  along  with  the  radius.  The  articulation  of  the  firft  three  bones 

of  the  fuperior  row,  with  the  bones  of  the  inferior,  is  fuch  as  allows  of 
motion,  efpecially  backwards  and  forwards  ;  to  the  fecurity  and  eafi- 
nefs  of  which,  the  reception  of  the  os  magnum  into  the  cavity  formed  by 
the  fcaphoides  and  lunar?  contributes  confiderably  :  And  the  greater!  num- 
ber of  the  mufcles  that  ferve  for  the  motion  of  the  wrift  on  the  radius, 
being  inferted  beyond  the  conjunction  of  the  firft  row  of  bones  with  the 
fecond,  act  equally  on  this  articulation  as  they  do  on  the  former ;  but  the 
joint  formed  with  the  radius  being  the  moft  eafily  moved,  the  firft  effect 
of  thefe  mufcles  is  on  it,  and  the  fecond  row  of  the  carpus  is  only  moved 
afterwards.  By  this  means  a  larger  motion  of  the  wrift  is  allowed  than 
otherwife  it  could  have  had  fafely  :  for  if  as  large  motion  had  been  given 
to  one  joint,  the  angle  of  flexion  would  have  been  very  acute,  and  the  li- 
gaments muft  have  been  longer  than  was  confiftent  with  the  firmnefs  and 

fecurity  of  the  joint.  The  other  articulations  of  the  bones  here  being 

by  nearly  plain  furfaces,  fcarce  allow  of  any  more  motion,  becaufe  of 
the  ftrong  connecting  ligaments,  than  to  yield  a  little,  and  fo  elude  the 

force 
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force  01  any  external  power ;  and  to  render  the  back  of  the  wrift  a  little 
more  flat,  or  the  palm  more  hollow,  on  proper  occafions.  The  articula- 
tions of  the  thumb  and  metacarpal  bones  mail  be  examined  afterwards. 

The  ufes  of  the  carpus  are  to  ferve  as  a  bafe  to  the  hand,  to  protect  its 
tendons,  and  to  afford  it  a  free  large  motion. 

All  the  bones  of  the  carpus  are  in  a  cartilaginous  flate  at  the  time  of 
birth. 

On  account  of  the  many  tendons  that  pafs  upon  the  lower  end  of  the 
fore-arm  and  the  carpus,  and  of  the  numerous  ligaments  of  thefe  ten- 
dons and  of  the  bones,  which  have  lubricating  liquors  fupplied  to  them, 
the  pain  of  fprains  here  is  acute,  the  parts  take  long  time  to  recover  their 
tone,  and  their  fwellings  are  very  obftinate. 

Metacarpus  confifts  of  four  bones  which  fuftain  the  fingers. — ■ 
Each  bone  is  long  and  round,  with  its  ends  larger  than  its  body. — The 
upper  end,  which  fome  call  the  bafe,  is  flat  and  oblong,  without  any 
considerable  head  or  cavity ;  but  it  is,  however,  fomewhat  hollowed  for 
the  articulation  with  the  carpus :  It  is  made  flat  and  fmooth  on  the  fides 
where  thefe  bones  are  contiguous  to  each  other.  Their  bodies  are  flat- 
ted on  their  back-part  by  the  tendons  of  the  extenfors  of  the  fingers. — 
The  anterior  furface  of  thefe  bodies  is  a  little  concave,  efpecially  in  their 
middle  ;  along  which  a  fharp  ridge  {lands  out,  which  feparates  the  mufcu- 
li  interojjei  placed  on  each  fide  of  thefe  bones,  which  are  there  made  fiat 
and  plain  by  thefe  mufcles. 

Their  lower  ends  are  raifed  into  large  oblong  fmooth  heads,  whofe 
greater!  extent  is  forwards  from  the  axis  of  the  bone. — At  the  fore-part  of 
each  fide  of  the  root  of  each  of  thefe  heads,  one  or  two  tubercles  ftand 
out,  for  fixing  the  ligaments  that  go  from  one  metacarpal  bone  to  ano- 
ther, to  preferve  them  from  being  drawn  afunder. — Round  the  heads  a 
rough  ring  may  be  remarked,  for  the  capfular  ligaments  of  the  firft  joints 
of  the  fingers  to  be  fixed  to ;  and  both  fides  of  thefe  heads  are  flat,  by 
prefiing  on  each  other. 

The  fubflance  of  the  metacarpal  bones  is  the  fame  with  that  of  all  long 
bones. 

At 

{a)  Ktie,-,  *£»x«firi«v,  mS*f,  «vj»?5v,  xT!»;flv,  pott brachiale,  pe<ftusa  palraa,  pe£ten. 


• 
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At  the  time  of  birth,  thefe  bones  are  cartilaginous  at  both  ends,  which 
afterwards  become  epiphyfes. 

The  metacarpal  bones  are  joined  above  to  the  ojfa  carpi,  and  to  each 
other  by  nearly  plain  furfaces.  Thefe  connections  are  not  fit  for  large 
motions. — The  articulation  of  their  round  heads  at  the  lower  ends  with 
the  cavities  of  the  firft  bones  of  the  fingers,  is  to  be  taken  notice  of  here- 
after. 

The  concavity  on  the  fore-part  of  thefe  metacarpal  bones,  and  the  pla- 
cing their  bafes  on  the  arched  carpus,  caufe  them  to  form  a  hollow  in  the 
palm  of  the  hand,  which  is  ufeful  often  to  us. — The  fpaces  between  them 
lodge  mufcles,  and  their  fmall  motion  makes  them  fit  fupporters  for  the 
fingers  to  play  on. 

Though  the  ojfa  metacarpi  fo  far  agree,  yet  they  may  be  diftinguifhed 
from  each  other  by  the  following  marks. 

The  os  metacarpi  indicts  is  generally  the  longeft. — Its  bafe,  which  is  ar- 
ticulated with  the  os  trapezoides,  is  hollow  in  the  middle. — The  fmall 
ridge  on  the  internal  fide  of  this  oblong  cavity  is  fmaller  than  the  one 
oppofke  to  it,  and  is  made  flat  on  the  fide  by  the  trapezium. — The  exterior 
ridge  is  alfo  fmooth,  and  flat  on  its  outfide,  for  its  conjunction  with  the 
os  magnum  ;  immediately  below  which  a  femicircular  fmooth  flat  furface 
fhows  the  articulation  of  this  to  the  fecond  metacarpal  bone. — The  back- 
part  of  this  bafe  is  flatted  where  the  long  head  of  the  extenfor  carpi  radialis 
is  inferted  ;  and  its  fore-part  is  prominent,  where  the  tendon  of  the  flexor 
carpi  radialis  is  fixed. — The  external  fide  of  the  body  of  this  bone  is  more 
hollowed  by  the  action  of  mufcles  than  the  internal. — The  tubercle  at  the 
internal  root  of  its  head  is  larger  than  the  external. — Its  bafe  is  fo  firmly 
fixed  to  the  bone  it  is  connected  with,  that  it  has  no  motion. 

Os  metacarpi  medii  digit i  is  generally  the  fecond  in  length  :  but  often  it 
is  as  long  as  the  former ;  fometimes  it  is  longer ;  and  frequently  it  ap- 
pears only  to  equal  the  firft  by  the  os  magnum  being  farther  advanced 
downwards  than  any  other  bone  of  the  wrifl — Its  bafe  is  a  broad  fuperfi- 
cial  cavity,  flanting  outwards ;  the  internal  pofterior  angle  of  which  is  fo 
prominent,  as  to  have  the  appearance  of  a  procefs. — The  internal  fide  of 
this  bafe  is  made  plain  in  the  fame  way  as  the  external  fide  of  the  former 
bone,  while  its  external  fide  has  two  hollow  circular  furfaces,  for  joining 

the 
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tlie  third  metacarpal  bone ;  and  between  thefe  furfaces  there  is  a  rough 
fo/fh,  for  the  adhefion  of  a  ligament,  and  lodging  mucilaginous  glands. — 
The  fhorter  head  of  the  bicomis  is  infertcd  into  the  back-part  of  this  bafe. 
The  two  fides  of  this  bone  are  almoft  equally  flatted ;  only  the  ridge  on 
the  fore-part  of  the  body  inclines  outwards.  The  tubercles  at  the  fore*- 
part  of  the  root  of  the  head  are  equal.  The  motion  of  this  bone  is  very 
little  more  than  the  firft  metacarpal  one  has ;  and  therefore  thefe  two 
firmly  refift  bodies  preffed  againft  them  by  the  thumb,  or  ringers,  or 
both. 

Os  metacarpi  digiti  annularis  is  fhorter  than  the  fecond  metacarpal  bone. 
Its  bafe  is  femicircular  and  convex,  for  its  conjunction  with  the  os  unci- 
forme. — On  its  internal  fide  are  two  fmooth  convexities,  and  a  middle 
foffat  adapted  to  the  fecond  metacarpal  bone. — The  external  fide  has  a 
triangular  fmooth  concave  furface  to  join  it  with  the  fourth  one.  The 

anterior  ridge  of  its  body  is  fituated  more  to  the  out  than  the  infide.  

The  tubercles  near  the  head  are  equal. — The  motion  of  this  third  meta- 
carpal bone  is  greater  than  the  motion  of  the  fecond. 

Os  metacarpi  minimi  digiti  is  the  fmalleft  and  fharpeft — Its  bafe  is  irre- 
gularly convex,  and  rifes  flanting  outwards. — Its  internal  fide  is  exactly 
adapted  to  the  third  metacarpal  bone. — The  external  has  no  fmooth  fur- 
face,  becaufe  it  is  not  contiguous  to  any  other  bone  ;  but  it  is  prominent 
where  the  extenfor  carpi  ulnaris  is  inferted. — As  this  metacarpal  bone  is  fur- 
nifhed  with  a  proper  moving  mufcle,  has  the  plaineft  articulation,  is  moft 
loofely  connected  and  leaft  confined,  it  not  only  enjoys  a  much  larger 
motion  than  any  of  the  reft,  but  draws  the  third  bone  with  it,  when  thjk 
palm  of  the  hand  is  to  be  made  hollow  by  its  advancement  forwards,  and 
by  the  prominence  of  the  thumb  oppofite  to  it. 

The  thumb  and  four  fingers  are  each  compofed  of  three  long  bones. 

The  thumb  {a)  is  fituated  obliquely  in  refpect  of  the  fingers,  neither  op- 
pofite directly  to  them,  nor  in  the  fame  plane  with  them. — All  its  bones 
are  much  thicker  and  ftronger  in  proportion  to  their  length,  than  the 
bones  of  the  fingers  are  :  which  was  extremely  neceffary,  fince  the  thumb 
counteracts  all  the  fingers. 

The  firft  bone  of  the  thumb  has  its  bafe  adapted  to  the  double  pulley 

of 

(a)  Avn^ap,  f,xovSv\o;,  magnus  digitus,  promanus. 
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of  the  trapezium  :  for  in  viewing  it  from  one  fide  to  the  other,  it  appears 
convex  in  the  middle  ;  but  when  confidered  from  behind  forwards,  it  is 
concave  there. — The  edge  at  the  fore- part  of  this  bafe  is  produced  farther 
than  any  other  part ;  and  round  the  back-part  of  the  bafe  a  rough  fojfa 
may  be  feen,  for  the  connection  of  the  ligaments  of  this  joint. — The  body 
and  head  of  this  bone  are  of  the  fame  fhape  as  the  ojfa  metacarpi  *  only 
that  the  body  is  fhorter,  and  the  head  natter,  with  the  tubercles  at  the 
fore-part  of  its  root  larger. 

The  articulation  of  the  upper  end  of  this  bone  is  uncommon  :  for  tho' 
it  has  protuberances  and  depreflions  adapted  to  the  double  pulley  of  the 
trapezium,  yet  it  enjoys  a  circular  motion,  as  the  joints  do  where  a  round 
head  of  one  bone  plays  in  the  .orbicular  focket  of  another;  only  it  is 
fomewhat  more  confined  and  lefs  expeditious,  but  flronger  and  more  fe- 
cure,  than  fuch  joints  generally  are. 

This  bone  of  children  is  in  the  fame  flate  with  the  metacarpal  bones. 

The  fecond  bone  of  the  thumb  has  a  large  bafe  formed  into  an  oblong 
cavity,  whofe  greatefl  length  is  from  one  fide  to  the  other. — Round  it 
feveral  tubercles  may  be  remarked,  for  the  infertion  of  ligaments. — Its 
body  is  convex,  or  a  half  round  behind  ;  but  flat  before,  for  lodging 
the  tendon  of  the  long  flexor  of  the  thumb,  which  is  tied  down  by  liga- 
mentous {heaths  that  are  fixed  on  each  fide  to  the  angle  at  the  edge  of 
this  flat  furface.  The  lower  end  of  this  fecond  bone  has  two  lateral 
round  protuberances,  and  a  middle  cavity,  whofe  greatefl  extent  of 
fmooth  furface  is  forwards. 

The  articulation  and  motion  of  the  upper  end  of  this  fecond  bone  is  as 
Angular  as  that  of  the  former. — For  its  cavity  being  joined  to  the  round 
head  of  the  firfl  bone,  it  would  feem  at  firfl  view  to  enjoy  motion  in  all 
directions ;  yet  becaufe  of  the  flrength  of  its  lateral  ligaments,  oblong 
figure  of  the  joint  itfelf,  and  mobility  of  the  firfl  joint,  it  only  allows 
flexion  and  extenfion  ;  and  thefe  are  generally  much  confined. 

The  third  bone  of  the  thumb  is  the  fmallefl,  with  a  large  bafe,  whofe 

greatefl  extent  is  from  one  fide  to  the  other.  This  bafe  is  formed  into 

two  cavities  and  a  middle  protuberance,  to  be  adapted  to  the  pulley  of  the 
former  bone.  Its  body  is  rounded  behind  ;  but  is  flatter  than  in  the 
former  bone,  for  fuflaining  the  nail.    It  is  flat  and  rough  before,  by  the 

infertion 
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infertion  of  the  flexor  tertii  intcrnodi'i.  This  bone  becomes  gradually 
fmaller,  till  near  the  lower  end,  where  it  is  a  little  enlarged,  and  has  an 
oval  fcabrous  edge. 

The  motion  of  this  third  bone  is  confined  to  flexion  and  extenfion. 

The  orderly  difpofition  of  the  bones  of  the  fingers  into  three  rows,  has 
made  them  generally  obtain  the  name  of  three  phalanges  (a).  All  of  them 
have  half-round  convex  furfaces,  covered  with  an  aponeurofis^  formed  by 
the  tendons  of  the  extenfors,  lumbricales,  and  interojfei^  and  placed  directly 
backwards,  for  their  greater  ftrength  ;  and  their  flat  concave  part  is  for- 
wards, for  taking  hold  more  furely,  and  for  lodging  the  tendons  of  the 
flexor  mufcles.  The  ligaments  for  keeping  down  thefe  tendons  are  fixed 
to  the  angles  that  are  between  the  convex  and  concave  fides. 

The  bones  of  the  firft  phalanx  (b)  of  the  fingers  anfwer  to  the  defcrip- 
tion  of  the  fecond  bone  of  the  thumb ;  only  that  the  cavity  in  their  bafe 
is  not  fo  oblong,  nor  is  their  motion  on  the  metacarpal  bones  fo  much 
confined  :  for  they  can  be  moved  laterally  or  circularly  ;  but  have  no  ro- 
tation, or  a  very  fmall  degree  of  it,  round  their  axis. 

Both  the  ends  of  this  firft  phalanx  are  in  a  cartilaginous  ftate  at  the 
birth  ;  and  the  upper  one  is  afterwards  affixed  in  form  of  an  epiphyfe. 

The  fecond  bone  (c)  of  the  fingers  has  its  bafe  formed  into  two  lateral 
cavities  and  a  middle  protuberance,  while  the  lower  end  has  two  lateral 
protuberances  and  a  middle  cavity  ;  therefore  it  is  joined  at  both  ends  in 
the  fame  manner,  which  none  of  the  bones  of  the  thumb  are. 

This  bone  is  in  the  fame  condition  with  the  former  in  children. 

The  third  bone  (d)  differs  nothing  from  the  defcription  of  the  third 
bone  of  the  thumb,  excepting  in  the  general  diflinguifhing  marks  ;  and 
therefore  the  fecond  and  third  phalanx  of  the  fingers  enjoy  only  flexion 
and  extenfion. 

The  upper  end  of  this  third  phalanx  is  a  cartilage  in  a  ripe  child ;  and 
is  only  an  epiphyfe  after,  till  the  full  growth  of  the  body. 

All  the  difference  of  the  phalanges  of  the  feveral  fingers  confifts  in  their 
magnitude. — The  bones  of  the  middle  finger  (e)  being  the  longeft  and  lar- 

C  c  gefl, 

(a)  Scytalidse,  internodia,  fcuticula,  agmina,  acies,  condyli,  articuli.  {b)  nSo*.ovSuyoi. 

K-arxxvyuv,  opaxxtxof,  infamis,  impudicus,  verpus,  famofus,  obfccenus. 


202 


OF   THE  SKELETON. 


geft, — thofe  of  the  fore-finger  (a)  come  next  to  that  in  thicknefs,  but  not 
in  length ;  for  thofe  of  the  ring-finger  (b)  are  a  little  longer.  The  little 
finger  [c)  has  the  fmalleft  bones  :  which  difpofition  is  the  beft  contrivance 
for  holding  the  largeft  bodies ;  becaufe  the  longeft  fingers  are  applied  to 
the  middle  largeft  periphery  of  mch  fubftances  as  are  of  a  fpherical 
figure  (J). 

The  ufes  of  all  the  parts  of  our  fuperior  extremities  are  fo  evident  in  the 
common  actions  of  life,  that  it  is  needlefs  to  enumerate  them  here  ;  and 
therefore  I  mall  proceed  to  the  laft  part  of  the  fkeleton.  Only,  left  I 
mould  feem  to  have  forgot  the  fmall  bones  at  the  joints  of  the  hand,  I 
delire  now  to  refer  to  the  defcription  of  them,  under  the  common  title 
of fiefiamoid  bones,  which  I  have  placed  after  the  bones  of  the  feet. 


Of  the   INFERIOR  EXTREMITIES. 

^JpHE  inferior  extremities  depend  from  the  acetabula  of  the  ojfainno- 
minata  ;  and  are  commonly  divided  into  three  parts,  viz.  the  thigh, 
leg,  and  foot. 

The  thigh  (e)  has  only  one  bone;  which  is  the  longeft  of  the  body, 
and  the  largeft  and  ftrongeft  of  any  of  the  cylindrical  bones.  The  fitua- 
tion  of  it  is  not  perpendicular  ;  for  the  lower  end  is  inclined  confiderably 
inwards  :  fo  that  the  knees  are  almoft  contiguous,  while  there  is  a  confi- 
derable  diftance  between  the  thigh-bones  above ;  which  is  of  good  ufe  to 
us,  fince  fufficient  fpace  is  thereby  left  for  the  external  parts  of  genera- 
tion, the  two  great  cloaca  of  urine  and  ficeces,  and  for  the  large  thick 
mufcles  that  move  the  thigh  inwards.  And  at  the  fame  time  this  fituation 
of  the  thigh-bones  renders  our  progremon  quicker,  furer,  ftraighter,  and 
in  lefs  room  :  for  had  the  knees  been  at  a  greater  diftance  from  each  other, 
we  mult  have  been  obliged  to  defcribe  fome  part  of  a  circle  with  the 

trunk 

(a)  Af/xnxof,  indicator,  \iXctw(,  demonftrativus,  falutaris, 

(^)  'iarjixof,  *agu/j.t<ro(,  SanTuKioTV(,  txifixTic,  annulari  s,  medicus,  cordis  digitus. 

(c)  Mt«4,  «TiT£f,  auricularis,  minimus.  (d)  Galen  de  Ufu  parr.  lib.  I.  cap.  24. 

(<•)  m„SoV,  femen,  coxa,  agis,  anchae  os,  crus,  femur. 
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trunk  of  our  body  in  making  a  long  ftep  ;  and  when  one  leg  was  raifed 
from  the  ground,  our  centre  of  gravity  would  have  been  too  far  from  the 
bafe  of  the  other,  and  we  mould  confequently  have  been  in  hazard  of 
falling :  fo  that  our  fteps  would  neither  have  been  ftraight  nor  firm  ;  nor 
would  it  have  been  poihble  to  walk  in  a  narrow  path,  had  our  thigh- 
bones been  otherwife  placed.  In  confequence,  however,  of  the  weight 
of  the  body  bearing  fo  obliquely  on  the  joint  of  the  knee,  by  this  fitua- 
tion  of  the  thigh-bones,  weak  rickety  children  become  in-knee'd. 

The  upper  end  of  the  thigh-bone  is  not  continued  in  a  ftraight  line 
with  the  body  of  it,  but  is  fet  off  obliquely  inwards  and  upwards  ;  where- 
by the  diftance  here  between  thefe  two  bones,  at  their  upper  part,  is  con- 
siderably increafed. — This  end  is  formed  into  a  large  fmooth  round 
head  (#),  which  is  the  greater  portion  of  a  fphere  unequally  divided. — « 
Towards  its  lower  internal  part,  a  round  rough  fpongy  pit  is  obfervable, 
where  the  ftrong  ligament,  commonly,  but  unjuftly,  called  the  round  one , 
is  fixed,  to  be  extended  from  thence  to  the  lower  internal  part  of  the  re- 
ceiving cavity ;  where  it  is  considerably  broader  than  near  to  the  head 

of  the  thigh-bone.  The  fmall  part  below  the  head,  called  the  cervix^ 

of  the  os  femoris,  has  a  great  many  large  holes,  into  which  the  fibres  of  the 
ftrong  ligament,  continued  from  the  capfular,  enter,  and  are  thereby 
furely  united  to  it :  and  round  the  root  of  the  neck,  where  it  rifes  from 
the  bone,  a  rough  ridge  is  found,  where  the  capfular  ligament  of  the  ar- 
ticulation itfelf  is  connected. — Below  the  back-part  of  this  root,  the  large 
unequal  protuberance,  called  trochanter  major  (£),  ftands  out :  the  external 
convex  part  of  which  is  diftinguifhed  into  three  different  furfaces  ;  where- 
of the  one  on  the  fore-part  is  fcabrous  and  rough,  for  the  infertion  of 
the  gluteus  minimus ;  the  fuperior  one  is  fmooth,  and  has  the  glutaus  mc 
dius  inferted  into  it ;  and  the  one  behind  is  made  flat  and  fmooth  by  the 
tendon  of  the  glutaus  maximus  pafling  over  it. — The  upper  edge  of  this, 
procefs  is  fharp  and  pointed  at  its  back-part,  where  the  glutaus  medius  is 
fixed;  but  forwards  it  is  more  obtufe,  and  has  two  fuperficial  pits 
formed  in  it :  Into  the  fuperior  of  thefe,  the  pyriformis  is  implanted  ;  and 
the  obturator  internus  and  gemini  are  fixed  into  the  lower  one. — From  the 
backmoft  prominent  part  of  this  great  trochanter^  a  rough  ridge  runs 

C  c  2  backwards 
(a)  Vcrtebrum.  [b)  rx«T,£,  rotator  natis,  malum  granatum  tefticulorum. 
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backwards  and  downwards,  into  which  the  quadratus  is  inserted.  In 

the  deep  hollow,  at  the  internal  upper  fide  of  this  ridge,  the  obturator  ex- 
ternus  is  implanted. — More  internally,  a  conoid  procefs,  called  trochanter 
minor  (a),  rifes  for  the  infertion  of  the  mufculus  pjoas  and  iliacus  internus  ; 
and  the  petlineus  is  implanted  into  a  rough  hollow  below  its  internal  root. 
The  mufcles  inferted  into  thefe  two  procefTes  being  the  principal  inftru- 
ments  of  the  rotatory  motion  of  the  thigh,  have  occafioned  the  name  of 
trochanters  to  the  procefTes. — The  tendons  that  are  fixed  into  or  pafs  over 
the  great  trochanter,  caufe  bruifes  by  falls  on  this  part  to  be  attended  with 
great  pain  and  weaknefs  of  the  limb,  which  generally  remain  long. 

The  body  of  the  os  femoris  is  convex  on  the  fore-part,  and  made  hollow 
behind,  by  the  action  of  the  mufcles  that  move  it  and  the  leg,  and  for 
the  conveniency  of  fitting,  without  bearing  too  much  on  thefe  mufcles  ; 
and  probably  the  weight  of  the  legs  depending  from  the  thighs  in  that 
pofture,  contributes  to  this  curvature.  The  fore-part  of  the  thigh- 
bone is  a  little  flatted  above  by  the  beginning  of  the  cruraus  mufcle,  as 
it  is  alfo  below  by  the  fame  mufcle  and  the  rectus. — Its  external  furface 
is  likewife  made  flat  below  by  the  vajlus  externus)  where  it  is  feparated 
from  the  former  by  an  obtufe  ridge. — The  vajlus  internus  depreffes  a  little 
the  lower  part  of  the  internal  furface. — The  pofterior  concave  furface  has 
a  ridge  rifing  in  its  middle,  commonly  called  line  a  afpera,  into  which  the 
triceps  is  inferted ;  and  the  fhort  head  of  the  biceps  flexor  tibia  rifes  from 
it. — At  the  upper  part  of  it,  the  medullary  veffels  enter  by  a  fmall  hole  that 
runs  obliquely  upwards. — A  little  above  which  there  is  a  rough  fojja  or 
two,  where  the  tendon  of  the  glutaus  maximus  is  fixed — The  lower  end 
of  the  linea  afpera  divides  into  two,  which  defcend  towards  each  fide. — 
The  two  vajli  mufcles  have  part  of  their  origin  from  thefe  ridges  ;  and  the 
long  tendon  of  the  triceps  is  fixed  to  the  internal  by  means  of  part  of  the 
fafcia  aponeurotica  of  the  thigh — Near  the  beginning  of  the  internal  ridge, 
there  is  a  difcontinuation  of  the  ridge,  where  the  crural  artery  pafTes 
through  the  aponeurofis. — Between  thefe  two  rough  lines,  the  bone  is  made 
flat  by  the  large  blood-veffels  and  nerves  which  pafs  upon  it ;  and  near 
the  end  of  each  of  thefe  ridges  a  fmall  fmooth  protuberance  may  often  be 
remarked,  where  the  two  heads  of  the  external  grajtrocnemius  mufcle  take 

their 

(a)  Rotator  minor. 
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their  rife,  and  where  fefamoid  bones  are  fometimes  found  (a) ;  and  from 
the  fore-part  of  the  internal  tubercle  a  ftrong  ligament  is  extended  to  the 
infide  of  the  tibia. 

The  lower  end  of  the  os  femoris  is  larger  than  any  other  part  of  it,  and 
is  formed  into  a  great  protuberance  on  each  fide,  called  its  condyles ;  be- 
tween which  a  confiderable  cavity  is  found,  efpecially  at  the  back-part, 
in  which  the  crural  veffels  and  nerves  lie  immerfed  in  fat. — The  internal 
condyle  is  longer  than  the  external,  which  muft  happen  from  the  oblique 
pofition  of  this  bone,  to  give  lefs  obliquity  to  the  leg.  Each  of  thefe 
proceffes  feems  to  be  divided  in  its  plain  fmooth  furface.  The  mark  of 
divifion  on  the  external  is  a  notch,  and  on  the  internal  a  fmall  protube- 
rance. The  fore-part  of  this  divifion,  on  which  the  rotula  moves,  is 
formed  like  a  pulley,  the  external  fide  of  which  is  higheft.  Behind,  there 
are  two  oblong  large  heads,  whofe  greateft  extent  is  backwards,  for  the 
motion  of  the  tibia :  And  from  the  rough  cavity  between  them,  but  near 
to  the  bafe  of  the  internal  condyle,  the  ftrong  ligament,  commonly  called 
the  crofs  one,  has  its  rife ;  a  little  above  which,  a  rough  protuberance 

gives  infertion  to  the  tendon  of  the  triceps.  The  condyles,  both  on 

the  outer  and  inner  fide  of  the  knee,  are  made  flat  by  the  mufcles  pafiing 
along  them. — On  the  back-part  of  the  internal,  a  flight  depreflion  is  made 
by  the  tendons  of  the  gracilis  and  fartorius :  And,  on  the  external,  fuch  ano- 
ther is  formed  by  the  biceps  flexor  cruris  ;  behind  which, a  deep  fojja  is  to 
be  obferved,  where  the  poplitaus  mufcle  has  its  origin. — From  the  tubercle 
immediately  before  this  cavity,  a  ftrong  round  ligament  goes  out  to  the 
upper  part  of  theflbula, — Round  this  lower  end  of  the  thigh-bone,  large 
holes  are  found,  into  which  the  ligaments  for  the  fecurity  of  the  joint  are 
fixed,  and  blood-vefTels  pafs  to  the  internal  fubftanee  of  the  bone. 

All  the  proceffes  of  the  femur  are  cartilaginous  in  new-born  children,, 
and  afterwards  become  fmall  apophyses,  with  large  epiphyfes. 

The  thigh-bone  being  articulated  above  with  the  acetabulum  of  the  ojfa 
innominata,  which  affords  its  round  head  a  fecure  and  extenfive  play,  can- 
be  moved  to  every  fide ;  but  is  reftrained  in  its  motion  outwards,  by  the 
high  brims  of  the  cavity,  and  by  the  round  ligament ;  for  otherwile  the 
head  of  the  bone  would  have  been  frequently  thrufl  out  at  the  breach  of 

the 

(a)  Vefal.  lib.  1.  cap.  28.  &  3c. 
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the  brims  on  the  inlide,  which  allows  the  thigh  to  move  confiderably  in- 
wards. The  body  of  this  bone  enjoys  little  or  no  rotatory  motion, 

though  the  head  moft  commonly  moves  round  its  own  axis  ;  becaufe  the 
oblique  progrefs  of  the  neck  and  head  from  the  bone  is  fuch,  that  the 
rotatory  motion  of  the  head  can  only  bring  the  body  of  the  bone  for- 
wards and  backwards :  Nor  is  this  head,  as  in  the  arm,  ever  capable  of 
being  brought  to  a  ftraight  direction  with  its  body  ;  fo  far,  however,  as^ 
the  head  can  move  within  the  cavity  backwards  and  forwards,  the  reft  of 

the  bone  may  have  a  partial  rotation.  When  the  thigh-bone  refifts  the 

actions  of  its  mufcles  more  than  the  trunk  of  the  body  can  then  do,  as  in 
{landing,  thefe  mufcles  have  their  effect  on  the  trunk,  cauling  it  to  bend 
forward,  railing  it  up,  inclining  it  to  the  one  or  the  other  fide,  twifUng 
it  obliquely,  ckc.  which  the  rolling  of  the  acetabula  of  the  ojfa  innominata 

on  the  round  heads  of  the  thigh-bones  is  well  fitted  for.  The  os  fe- 

moris  is  articulated  below  to  the  tibia  and  rotula  in  the  manner  afterwards 
to  be  defcribed. 

The  nearnefs  of  the  fmall  neck  to  the  round  head  of  the  thigh-bone, 
and  its  upper  end  being  covered  with  very  thick  mufcles,  make  greater 
difficulty  in  diftinguifhing  between  a  luxation  and  fracture  here,  than  in 
any  other  part  of  the  body. 

The  leg  (a)  is  compofed,  according  to  the  common  account,  of  two 
bones,  tibia  and  fibula  :  though  it  feems  to  have  a  very  good  title  to  a 
third,  the  rotula ;  which  bears  a  ftrong  analogy  to  the  olecranon  of  the  u/nat 
and  moves  always  with  the  other  two. 

Tibia  (£),  fo  called  from  its  refemblance  to  an  oldmufical  pipe  or  flute, 
is  the  long  thick  triangular  bone,  fituated  at  the  internal  part  of  the  leg, 
and  continued  in  almoft  a  ftraight  line  from  the  thigh-bone. 

The  upper  end  of  the  tibia  is  large,  bulbous,  and  fpongy  ;  and  is  di- 
vided into  two  cavities,  by  a  rough  irregular  protuberance  (a),  which  is 
hollow  at  its  moft  prominent  part,  as  well  as  before  and  behind.  The 
anterior  of  the  two  ligaments  that  compofe  the  great  crofs  one,  is  inferted 
into  the  middle  cavity,  and  the  depremon  behind  receives  the  pofterior 

ligament. 

(a)  Kv»#»,  cms,  tibia. 

\b)  nSo*.v»p.m,  ovTnvwm,  focile  majus,  arundo  major,  canna  major,  canna  domeftica  cruris. 
(c)  A/apuirif,  i\o%y\  nivQox?i%za$*v  tuber,  tuberculum. 
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ligament.  The  two  broad  cavities  at  the  fides  of  this  protuberance  are 

not  equal :  for  the  internal  is  oblong  and  deep,  to  receive  the  internal 
condyle  of  the  thigh-bone ;  while  the  external  is  more  fuperficial  and 

rounder,  for  the  external  condyle.  In  each  of  thefe  two  cavities  of  a 

recent  fubject,  a  femilunar  cartilage  is  placed,  which  is  thick  at  its  con- 
vex edge,  and  becomes  gradually  thinner  towards  the  concave  or  interior 
edge. — The  middle  of  each  of  thefe  cartilages  is  broad,  and  the  ends  of 
them  turn  narrower  and  thinner  as  they  approach  the  middle  protube- 
rance of  the  tibia.  The  thick  convex  edge  of  each  cartilage  is  con- 
nected to  the  capfular  and  other  ligaments  of  the  articulation  \  but  fo  near 
to  their  rife  from  the  tibia,  that  the  cartilages  are  not  allowed  to  change 
place  far  ;  while  the  narrow  ends  of  the  cartilages,  becoming  almoft  liga- 
ments, are  fixed  at  the  infertion  of  the  ftrong  crofs  ligament  into  the  ti- 
bia, and  Teem  to  have  their  fubftance  united  with  it ;  therefore  a  circular 
hole  is  left  between  each  cartilage  and  the  ligament,  in  which  the  mofl 
prominent  convex  part  of  each  condyle  of  the  thigh-bone  moves. — The 
circumference  of  thefe  cavities  is  rough  and  unequal,  for  the  firm  con- 
nection of  the  ligaments  of  the  joint. — Immediately  below  the  edge,  at  its 
back-part,  two  rough  flatted  protuberances  ftand  out :  Into  the  internal, 
the  tendon  of  the  femimembranofus  mufcle  is  inferted  ;  and  a  part  of  the 
crofs  ligament  is  fixed  to  the  external. — On  the  outfide  of  this  laft  tubercle, 
a  fmooth  nightly  hollowed  furface  is  formed  by  the  action  of  the  fiopli- 
tceus  mufcle.. 

Below  the  fore-part  of  the  upper  end  of  the  tibia,  a  confiderable  rough 
protuberance  [a)  rifes,  to  which  the  ftrong  tendinous  ligament  of  the  ro- 
tula  is  fixed. — On  the  internal  fide  of  this,  there  is  a  broad,  fcabrous, 
flightly  hollowed  furface,  to  which  the  internal  long  ligament  of  the  joint, 
the  aponeurofis  of  the  vajlus  internus,  and  the  tendons  of  the  feminervofus, 
gracilis,  and  fartorius,  are  fixed. — The  lowefl  part  of  this  furface  is  there- 
fore  the  place  where  the  tibia  ought  to  be  fawed  through  in  an  amputa- 
tion, fo  as  not  to  have  too  long  and  troublefome  a  flump,  and,  at  the 

fame  time,  to  preferve  its  motions,  by  faving  the  proper  mufcles.  

Below  the  external  edge  of  the  upper  end  of  the  tibia,  there  is  a  circular 
flat  furface,  covered  in  a  recent  fubject  with  cartilage,  for  the  articula- 
tion 

{a)  ' Anmni/Aov,  anterior  tuber, 
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tion  of  the  fibula ;  between  which  and  the  anterior  knob,  there  is  a 

rough  hollow,  from  which  the  tibialis  anticus^  and  extenfor  digitorum  longus  y 
take  their  origin. — From  the  fmooth  flat  furface,  a  ridge  runs  obliquely 
downwards  and  inwards,  to  give  rife  to  part  of  the  Jblaus,  tibialis  poflicus% 
and  flexor  digitorum  longus,  and  infertion  to  the  aponeurofis  of  the  femimem- 
branofus  which  covers  the  poplitaus,  and  to  fome  of  the  external  fibres  of 
this  laft  named  mufcle. — At  the  inflde  of  this  ridge  an  oblique  plain  fur- 
face  is  left,  where  the  greateft  part  of  the  mufculus  poplitisus  is  inferted. — 
The  remaining  body  of  the  tibia  is  triangular. — The  anterior  angle  is  very 
fharp,  and  is  commonly  called  the  j'pine  or Jhin  [a).  This  ridge  is  not 
ftraight ;  but  turns  firft  inwards,  then  outwards,  and  laftly  inwards 
again. — The  plain  internal  fide  is  fmooth  and  equal,  being  little  fubjected 
to  the  actions  of  mufcles  ;  but  the  external  fide  is  hollowed  above  by  the 
tibialis  anticus,  and  below  by  the  extenfor  digitorum  longus  and  extenfor pol- 
licis  longus. — The  two  angles  behind  thefe  fides  are  rounded  by  the  action 
of  the  mufcles  ; — the  pofterior  fide  comprehended  between  them  is  not  fo 
broad  as  thofe  already  mentioned,  but  is  more  oblique  and  flatted  by  the 
action  of  the  tibialis  poficus  and  flexor  digitorum  longus.  Some  way  above 
the  middle  of  the  bone,  the  internal  angle  terminates,  and  the  bone  is 
made  round  by  the  preflure  of  the  mufculus  folaus.  Near  to  this,  the 
paflage  of  the  medullary  veflels  is  feen  flanting  obliquely  downwards. 

The  lower  end  of  the  tibia  is  made  hollow,  but  fo  as  a  fmall  protube- 
rance rifes  in  the  middle. — The  internal  fide  of  this  cavity,  which  is 
fmooth,  and  in  a  recent  fubject  is  covered  with  cartilage,  is  produced 
into  a  confiderable  procefs,  commonly  named  malleolus  internus  {b)  •  the 
point  of  which  is  divided  by  a  notch,  and  from  it  ligaments  are  fent  out 
to  the  foot. — We  ought  to  obferve  here,  that  this  internal  malleolus  is 
fituated  more  forwards  than  the  internal  condyle  of  the  upper  end  of  this 
bone  ;  which  is  neceflary  to  be  remembered  in  reducing  a  fracture  of  the 
leg  (e). — The  external  fide  of  this  end  of  the  tibia  has  a  rough  irregular 
femilunar  cavity  formed  in  it,  for  receiving  the  lower  end  of  the  fibula. — 
The  pofterior  fide  has  two  lateral  grooves,  and  a  fmall  middle  protube- 
rance. 

(a)  Ax*vSa,  fpina,  crea,  linea  prima  tibia?,  angulus  acutus. 

(b)  Tfvpov,  nmt  talus,  clavicula,  clavilla  interior,  claviila  domeftica. 

(c)  Winflow,  Expofition  Anatoniique  des  Os  fees,  fe£t.  865. 
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ranee.  In  the  internal  depreffion,  the  tendons  of  the  mufculus  tibialis  po- 
Jiicus  and  flexor  digit orum  longus  are  lodged  ;  and  in  the  external,  the  ten- 
don of  the  flexor  longus  pol lie  is  plays. — From  the  middle  protuberance,  li- 
gamentous meaths  go  out,  for  tying  down  thefe  tendons. 

The  articulations  and  motions  of  the  tibia  mail  be  explained  after  all 
the  three  bones  of  the  leg  are  defcribed. 

Both  the  ends  of  the  tibia  are  cartilages  at  birth,  and  become  after- 
wards epipbyfes. 

Fibula  (a)  is  the  fmall  long  bone,  placed  on  the  outfide  of  the  leg, 
oppofite  to  the  external  angle  of  the  tibia ;  the  mape  of  it  is  irregularly 
triangular. 

The  head  of  the  Jibula  has  a  fuperficial  circular  cavity  formed  on  its 
infide,  which,  in  a  recent  fubject,  is  covered  with  a  cartilage,  but  fo 
clofely  connected  to  the  tibia  by  ligaments,  as  to  allow  only  a  fmall  mo- 
tion backwards  and  forwards. — This  head  is  protuberant  and  rough  on 
its  outfide,  where  a  ftrong  round  ligament  and  the  mufculus  biceps  are  in- 
ferted  ;  and,  below  the  back-part  of  its  internal  fide,  a  tubercle  may  be 
remarked,  that  gives  rife  to  the  ftrong  tendinous  part  of  the  foUus  mufcle. 

The  body  of  this  bone  is  a  little  crooked  inwards  and  backwards,  which 
figure  is  owing  to  the  actions  of  the  mufcles  ;  but  is  ftill  further  increafed 
by  nurfes,  who  often  hold  children  carelefsly  by  the  legs. — The  lharpeft 
angle  of  the  fibula  is  forwards,  on  each  fide  of  which  the  bone  is  confider- 
ably,  but  unequally,  depreffed  by  the  bellies  of  the  feveral  mufcles  that 
rife  from  or  act  upon  it ;  and,  in  old  people,  thefe  mufcles  make  diftinct 
finuolities  for  themfelves.  The  external  furface  of  the  Jibula  is  depreffed 
obliquely  from  above  downwards  and  backwards,  by  the  two  peronai. — < 
Its  internal  furface  is  unequally  divided  into  two  narrow  longitudinal 
planes,  by  an  oblique  ridge  extended  from  the  upper  part  of  the  anterior 
angle,  to  join  with  the  lower  end  of  the  internal  angle.  To  this  ridge 
the  ligament  ftretched  between  the  two  bones  of  the  leg  is  connected. — . 
The  anterior  of  the  two  planes  is  very  narrow  above,  where  the  extenfor 
longus  digitorum  and  extenfor  longus  pollicis  arife  from  it ;  but  is  broader 
below,  where  it  has  the  print  of  the  nonus  Vefalii. — The  pofterior  plane  is 
broad  and  hollow,  giving  origin  to  the  larger  fhare  of  the  tibialis  poflicus. 

D  d  The 

(a)  naf«xv^«v,  perone,  focile  minus,  arundo  minor,  canna  minor  cruris,  fura,  radius. 
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The  internal  angle  of  this  bone  has  a  tendinous  membrane  fixed  to  it, 
from  which  fibres  of  the  flexor  digitorum  longus  take  their  rife. — The  pofte- 
rior  furface  of  the  Jibula  is  the  plained  and  fmootheft ;  but  is  made  flat 

above  by  the  jolaus,  and  is  hollowed  below  by  the  flexor  pollicis  longus.  

In  the  middle  of  this  furface  the  canal  for  the  medullary  veffels  may  be 
feen  flan  ting  downwards. 

I  have  taken  particular  notice  of  the  entry  and  direction  of  the  medul- 
lary veffels  of  the  large  bones  of  the  extremities  (a) ;  becaufe,  in  feveral 
chirurgical  cafes,  a  furgeon  who  is  ignorant  of  this  may  do  mifchief  to 
his  patient.    Thus,  for  example,  if  thefe  veffels  are  opened  very  near  to 
their  entry  into  the  bone,  or  while  they  are  in  the  oblique  paffage  through 
it,  an  obftinate  hasmorrhagy  may  enfue  :  For  the  arteries  being  connected 
to  the  bony  paffage,  flyptics,  and  other  like  corrugators,  are  vainly  ap- 
plied ;  compreffing  inflruments  can  do  no  fervicev  and  ligatures  cannot 
be  employed. — There  feems  to  be  a  particular  defign  in  the  contrivance 
of  thefe  canals ;  thofe  in  the  os  humeri,  tibia,  and  jibula,  running  obliquely 
downwards  from  their  external  entry  ;  whereas  in  the  radius,  ulna,  and 
os  femoris,  they  flant  upwards,  whereby  the  arteries  and  nerves  which  are 
fent  into  thefe  three  laft  bones  muft  fuffer  a  confiderable  reflection  before 
they  come  at  the  cancelli.    The  reafon  of  this  diverfity  may  perhaps  be, 
that  the  arteries,  which  are  fo  fmall  within  the  bones  as  to  have  no  ftrong 
contractile  propelling  force  in  their  coats,  and  where  they  are  not  affifted 
by  the  action  of  any  moving  neighbouring  organ,  mould  have,  at  lead 
in  their  paffage  through  the  bone,  a  favourable  defcent  for  their  liquids  : 
Which,  it  is  evident,  they  have  in  the  defcending  oblique  paffages  formed 
for  them  in  the  firfl  clafs  of  bones,  to  wit,  the  os  humeri,  tibia,  and  jibula, 
which  are  generally  depending :  And  they  alfo  mofl  frequently  acquire 
the  like  advantage  in  the  radius,  ulna,  and  os  jemoris ;  becaufe  the  hand, 
in  the  moft  natural  poflure,  is  higher  than  the  elbow  ;  and  when  we  fit 
or  lie,  the  lower  end  of  the  thigh-bone  comes  to  be  at  leafl  as  high  raifed 
as  the  upper.    In  flanding  and  walking,  or  when  the  arms  are  moved, 
the  blood  muft  indeed  afcend  as  it  paffes  through  the  bones  of  the  fore- 
arm and  thigh  ;  but  the  preffure  of  the  mufcles,  then  in  action,  on  the 
veffels,  before  they  enter  the  bones,  is  fufKcient  to  compenfate  the  difad- 

vantage 

(4)  Havers,  Ofteolog.  Nov.  difc.  1.  p.  59. 
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vantage  of  their  courfe.  This  reafoning  feems  to  be  ftill  enforced,  by 
obferving,  that  this  paffage  is  always  nearer  the  upper  than  the  lower 
ends  of  thefe  bones. 

The  lower  end  of  the  fibula  is  extended  into  a  fpongy  oblong  head,  on 
the  infide  of  which  is  a  convex,  irregular,  and  frequently  a  fcabrous  fur- 
face,  that  is  received  by  the  external  hollow  of  the  tibia,  and  fo  firmly 
joined  to  it  by  a  very  thin  intermediate  cartilage  and  ftrong  ligaments, 
that  it  fcarce  can  move. — Below  this,  the  Jibula  is  ftretched  out  into  a  co- 
ronoid  procefs,  that  is  fmooth,  covered  with  cartilage  on  its  internal  fide, 
and  is  there  contiguous  to  the  outfide  of  the  firft  bone  of  the  foot,  the  ajlra- 
galus,  to  fecure  the  articulation.  This  procefs,  named  malleolus  externus^ 
being  fituated  farther  back  than  the  internal  malleolus,  and  in  an  oblique 
direction,  obliges  us  naturally  to  turn  the  fore-part  of  the  foot  out- 
wards (a).  At  the  lower  internal  part  of  this  procefs,  a  fpongy  cavity 
for  mucilaginous  glands  may  be  remarked  ;  from  its  point  ligaments  are 
extended  to  the  ajlragalus,  os  calcis,  and  os  naviculare,  bones  of  the  foot ; 
and,  from  its  infide,  Ihort  ftrong  ones  go  out  to  the  ajlragalus.  On  the 
back-part  of  it,  a  finuofity  is  made  by  the  tendons  of  the  peronai  mufcles. 

■  When  the  ligament  extended  over  thefe  tendons  from  the  one  fide  of 

the  depreftion  to  the  other  is  broke,  ftretched  too  much,  or  made  weak 
by  a  fprain,  the  tendons  frequently  ftart  forwards  to  the  outfide  of  the 
fibula. 

The  conjunction  of  the  upper  end  of  the  Jibula  with  the  tibia  is  by  plain 
furfaces  tipped  with  cartilage ;  and,  at  its  lower  end,  the  cartilage  feems  to 
glue  the  two  bones  together,  not,  however,  fo  firmly  in  young  people, 
but  that  the  motion  at  the  other  end  of  fuch  a  long  radius  is  very  obferv- 
able. — In  old  fubje&s  I  often  fee  the  two  bones  of  the  leg  grown  together 
at  their  lower  ends. 

The  principal  ufe  of  this  bone  is  to  afford  origin  and  infertion  to 
mufcles  ;  the  direction  of  which  may  be  a  little  altered  on  proper  occa- 
sions, by  its  upper  part  muffling  backwards  and  forwards.— It  likewife 

helps  to  make  the  articulation  of  the  foot  more  fecure  and  firm.  The 

ends  of  the  tibia  ^fibula  being  larger  than  their  middle,  a  fpace  is  here 
left,  which  is  filled  up  with  fuch  another  ligament  as  I  defcribed,  extended 

D  d  2  between 
(a)  Winflow,  Memoires  de  l'Acad.  des  Sciences,  1722. 
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between  the  bones  of  the  fore-arm  ;  and  which  is  alfo  difcontinued  at 
its  upper  part,  where  the  tibialis  anticus  immediately  adheres  to  the  folcsus 
and  tibialis  pojlicus ;  but  every  where  elfe  it  gives  origin  to  mufcular 
fibres  (a). 

Both  the  ends  of  this  bone  are  cartilaginous  in  a  ripe  child,  and  afliune 
the  form  of  appendices  before  they  are  united  to  its  body. 

Rotula  (b)  is  the  fmall  flat  bone  fituated  at  the  fore-part  of  the  joint 
of  the  knee. — Its  fhape  refembles  the  common  figure  of  the  heart  with  its 
point  downwards. — The  anterior  convex  furface  of  the  rotula  is  pierced 
by  a  great  number  of  holes,  into  which  fibres  of  the  ftrong  ligament  that 
is  fpread  over  it  enter. — Behind,  its  furface  is  fmooth,  covered  with  car- 
tilage, and  divided  by  a  middle  convex  ridge  into  two  cavities,  of  which 
the  external  is  largeft ;  and  both  are  exactly  adapted  to  the  pulley  of 
the  os  femoris,  on  which  they  are  placed  in  the  mofl  ordinary  unftraining 
poftures  of  the  leg  ;  but  when  the  leg  is  much  bended,  the  rotula  defcends 
far  down  on  the  condyles  ;  and  when  the  leg  is  fully  extended,  the  rotula 
rifes  higher,  in  its  upper  part,  than  the  pulley  of  the  thigh-bone. — The 
plain  fmooth  furface  is  furrounded  by  a  rough  prominent  edge,  to  which 
the  capfular  ligament  adheres  : — Below,  the  point  of  the  bone  is  fcabrous, 
where  the  ftrong  tendinous  ligament  from  the  tubercle  of  the  tibia  is 
fixed.  The  upper  horizontal  part  of  this  bone  is  flatted  and  unequal, 
where  the  tendons  of  the  extenfors  of  the  leg  are  inferted. 

The  fubftance  of  the  rotula  is  cellular,  with  very  thin  external  firm 
plates :  But  then  thefe  cells  are  fo  fmall,  and  fuch  a  quantity  of  bone  is 
employed  in  their  formation,  that  fcarce  any  bone  of  its  bulk  is  fo  ftrong. 
Befides,  it  is  covered  all  over  with  a  thick  ligament,  (as  it  was  obferved, 
that  this  fort  of  bones  generally  is),  to  connect  its  fubftance,  and  is  move- 
able to  one  fide  or  other  ;  therefore  is  fufficiently  ftrong  to  refift  the  ordi- 
nary actions  of  the  large  mufcles  that  are  inferted  into  it,  or  any  com- 
mon external  force  applied  to  it ;  while  a  fixed  procefs,  fuch  as  the  olecra- 
non^ would  not  have  been  fufficient  to  bear  the  whole  weight  of  our  bo- 
dies, which  frequently  falls  on  it,  and  would  have  hindered  the  rotatory 

motion 

(a)  Weitbrecht,  Syndefmolog.  p.  156. 

(£)  'ett^vxh,  ix.xj%a^u  ".oyx"^  ^tyovxTK,  =rA«v»cnf tyov,  patella,  mola,  genu,  fcutiformc  os,  car- 
tilaginofum,  difciforme,  oculus  genu- 
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motion  of  the  leg.  Notwithstanding  thefe  precautions  to  preferve  this 
bone  from  fuch  injuries,  yet  I  have  feen  a  tranfverfe  fracture  in  it,  when 
by  the  report  of  the  patient,  and  of  the  people  about  him,  and  by  the 
want  of  fwelling,  difcolouring,  or  other  mark  of  bruife  or  contufion,  it 
was  plain  the  bone  was  broken  by  the  violent  draining  effort  of  the 
mufcles  [a).  Though  my  patient  recovered  the  ufe  of  the  joint  of  the 
knee,  yet  I  think  it  reafonable  to  believe,  that  this  fort  of  fracture  is 
commonly  attended  with  difficulty  of  motion  after  the  broken  parts  of 
the  rotula  are  re-united ;  becaufe  the  callous  matter  probably  extends  it- 
felf  into  the  cavity  of  the  joint,  where  it  either  grows  to  fome  of  the  parts, 
or  makes  fuch  an  inequality  on  the  furface  of  this  bone,  as  does  not  al- 
low it  to  perform  the  neceflary  motions  on  the  condyles  of  the  femur  (b). 

At  the  ordinary  time  of  birth,  the  rotula  is  entirely  cartilaginous,  and 
fcarcely  afTumes  a  bony  nature  fo  foon  as  moft  epiphyfes  do. 

The  parts  which  conftitute  the  joint  of  the  knee  being  now  defcribed, 
let  us  examine  what  are  its  motions,  and  how  performed. — The  two 

principal  motions  are  flexion  and  extenfion.  In  the  former  of  thefe, 

the  leg  may  be  brought  to  a  very  acute  angle  with  the  thigh,  by  the  con- 
dyles of  the  thigh-bones  being  round  and  made  fmooth  far  backwards. 
In  performing  this,  the  rotula  is  pulled  down  by  the  tibia. — When  the  leg 
is  to  be  extended,  the  rotula  is  drawn  upwards,  confequently  the  tibia  for- 
wards, by  the  extenfor  mufcles  :  which,  by  means  of  the  protuberant 
joint,  and  of  this  thick  bone  with  its  ligament,  have  in  effect  the  chord 
with  which  they  act  fixed  to  the  tibia  at  a  considerable  angle;  therefore 
act  with  advantage :  but  are  reflrained  from  pulling  the  leg  farther  than 
to  a  flraight  line  with  the  thigh,  by  the  pofterior  part  of  the  crofs  liga- 
ment, that  the  body  might  be  fupported  by  a  firm  perpendicular  column ; 
for  at  this  time  the  thigh  and  leg  are  as  little  moveable  in  a  rotatory  way, 
or  to  either  fide,  as  if  they  were  one  continued  bone. — But  when  the 
joint  is  a  little  bended,  the  rotula  is  not  tightly  braced,  and  the  pofterior 
ligament  is  relaxed  :  therefore  this  bone  may  be  moved  a  little  to  either 
fide,  or  with  a  fmall  rotation  in  the  Superficial  cavities  of  the  tibia  ;  which 
is  done  by  the  motion  of  the  external  cavity  backwards  and  forwards, 

the 

(a)  See  Ruyfcbj  Obferv.  Anat.  Cbirurg.  obf.  3.  (i)  Pare,  liv.  15.  cbap.  22,. 
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the  internal  ferving  as  a  fort  of  axis  (a).  Seeing,  then,  one  part  of  the 
crofs  ligament  is  fituated  perpendicularly,  and  the  pofterior  part  is  ftretched 
obliquely  from  the  internal  condyle  of  the  thigh  outwards,  that  pofterior 
part  of  the  crofs  ligament  prevents  the  leg's  being  turned  at  all  inwards  ; 
but  it  could  not  hinder  it  from  turning  outwards  almoft  round,  were  not 
that  motion  confined  by  the  lateral  ligaments  of  this  joint,  which  can 
yield  little.  This  rotation  of  the  leg  outwards  is  of  good  advantage  to  us 
in  crofting  our  legs,  and  turning  our  feet  outwards,  on  feveral  necefTary 
occafions  ;  though  it  is  altogether  fit  this  motion  mould  not  be  very  large, 
to  prevent  frequent  luxations  here.  While  all  thefe  motions  are  per- 
forming, the  part  of  the  tibia  that  moves  immediately  on  the  condyles  is 
only  fo  much  as  is  within  the  cartilaginous  rings  ;  which,  by  the  thick- 
nefs  on  their  outfides,  make  the  cavities  of  the  tibia  more  horizontal,  by 
railing  their  external  fide  where  the  furface  of  the  tibia  flants  downwards. 
By  this  means  the  motions  of  this  joint  are  more  equal  and  fteady  than 
otherwife  they  would  have  been.  The  cartilages,  being  capable  of  chan- 
ging a  little  their  fituation,  are  fit  for  doing  this  good  office  in  the  differ- 
ent motions  and  poftures  of  the  member,  and  likewife  contribute  to  make 
the  motions  larger  and  quicker. 

On  account  of  the  very  large  furface  of  the  bones  forming  the  joint  of 
the  knee,  and  the  many  ftrong  ligaments  connecting  them,  luxations  fel- 
dom  happen  here.  But  thefe  very  ligaments,  the  aponeurojis  palling  over 
this  joint,  the  quantity  of  fat  and  mucilaginous  glands  necefTary  for  lu- 
bricating it,  make  it  more  fubject  to  white  f meltings,  dropfies,  and  fuch 
other  diforders,  than  any  other  joint  of  the  body. 

The  foot  is  divided,  as  well  as  the  hand,  into  three  parts,  viz.  tarfus, 
metatarfus,  and  toes  :  In  the  defcription  of  which,  the  feveral  furfaces  fhall 
be  named,  according  to  their  natural  fituation,  viz.  the  broad  of  the  foot, 
fliall  be  called  fuperior ;  the  fole,  inferior ;  the  fide  on  which  the  great 
toe  is,  internal ;  that  where  the  little  toe  is,  external. 

The  tarfus  [a]  confifts  of  feven  fpongy  bones  ;  to  wit,  the  ajlragalus,  os 
calcis,  naviculare,  cuboides.  cuneiforme  externum,  cuneiforme  medium,  and  cu~ 
neiforme  internum. 

The 

(a)  Winflow,  Expofition  Anatomique  du  Corps  Humain,  traite  des  Os  fees,  §  976. 
(i)  Rafletta. 
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The  ajlragalus  is  the  uppermoft  of  thefe  bones. — The  os  calc'is  is  below 
the  ajlragalus ;  and  is  confiderably  prominent  backwards  beyond  the  other 
bones,  to  form  the  heel. — The  os  naviculare  is  in  the  middle  of  the  inter- 
nal fide  of  the  tarfus. — The  os  cubo'ides  is  the  moll  external  of  the  row  of 
four  bones  at  its  fore-part. — The  os  cuneiforme  externum  is  placed  at  the 
infi.de  of  the  cuboid ;  the  cuneiforme  medium  is  between  the  external  and 
internal  cuneiform  bones  ;  and  the  internal  cuneiform  is  put  at  the  internal 
fide  of  the  foot. 

That  the  defcription  of  thefe  bones  may  not  be  immoderately  fwelled 
with  repetition,  I  defire,  once  for  all,  to  obferve,  That  wherever  a  ridge 
is  mentioned,  without  a  particular  ufe  afligned,  a  ligament  is  underftood 
to  be  fixed  to  it ;  or  where  a  fpongy  rough  cavity,  depreffion,  or  foffa,  is 
remarked,  without  naming  its  ufe,  a  ligament  is  inferted,  and  mucila- 
ginous glands  are  lodged :  for  fuch  will  occur  in  the  detail  of  each  of 
thefe  bones. 

The  upper  part  of  the  ajlragalus  [a)  is  formed  into  a  large  fmooth 
head  [b\  which  is  {lightly  hollowed  in  the  middle ;  and  therefore  re- 
fembles  a  fuperficial  pulley,  by  which  it  is  fitted  to  the  lower  end  of  the 
tibia. — The  internal  fide  of  this  head  is  flat  and  fmooth,  to  play  on  the 
internal  malleolus. — The  external  fide  has  alfo  fuch  a  furface,  but  larger, 
for  its  articulation  with  the  external  tnalkolus. — Round  the  bafe  of  this 
head  there  is  a  rough  fojfa ;  and,  immediately  before  the  head,  as  alfo 
below  its  internal  fmooth  furface,  we  find  a  considerable  rough  cavity. 

The  lower  furface  of  the  afragalus  is  divided  by  an  irregular  deep 
rough  fofa ;  which  at  its  internal  end  is  narrow,  but  gradually  widens 
as  it  fhrecches  obliquely  outwards  and  forwards. — The  fmooth  furface, 
covered  with  cartilage,  behind  this  fofa,  is  large,  oblong,  extended  in 
the  fame  oblique  fituation  with  the  foffa,  and  concave  for  its  conjunction 
with  the  os  calcis. — The  back-part  of  the  edge  of  this  cavity  is  produced 
into  two  fharp-pointed  rough  proceffes ;  between  which  is  a  depreffion 
made  by  the  tendon  of  the  flexor  pollicis  longus. — The  lower  furface  before 
the  foflfa  is  convex,  and  compofed  of  three  diftincl  fmooth  planes.  The 
long  one  behind,  and  the  exterior  or  Ihorteft,  are  articulated  with  the 

heel- 

(a)  ArSio:  talus,  baliflje  os,  malleolus,  chaib,  quatrio,  os  teflare,  clavicular,  nuciforme.. 
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heel-bone ;  while  the  internal,  which  is  the  moft  convex  of  the  three, 
refts  and  moves  upon  a  cartilaginous  ligament,  that  is  continued  from 
the  calcaneum  to  the  os  Jcapboides.  Without  which  ligament,  the  cjlralagus 
could  not  be  fuftained,  but  would  be  prefTed  out  of  its  place  by  the  great 
weight  it  fupports,  and  the  other  bones  of  the  tar/us  would  be  feparated. 
Nor  would  a  bone  be  fit  here,  becaufe  it  muft  have  been  thicker  than 
could  conveniently  be  allowed;  otherwife  it  would  break,  and  would 
not  prove  fuch  an  eafy  bending  bafe,  to  lefTen  the  ftiock  which  is  given 
to  the  body  in  leaping,  running,  &c. 

The  fore-part  of  this  bone  is  formed  into  a  convex  oblong  fmooth 
head,  called  by  fome  its  procefs,  which  is  received  by  the  os  naviculars 
Round  the  root  of  this  head,  efpecially  on  the  upper  furface,  a  rough 
fojfa  may  be  remarked. 

The  ajlragalus  is  articulated  above  to  the  tibia  and  Jibula  •  which  toge- 
ther form  one  cavity.  Though,  in  this  articulation,  the  bones  have 
prominencies  and  cavities  fo  fmall,  as  might  allow  motions  in  all  direc- 
tions ;  yet  the  flexion  and  extenfion  are  the  moft  confiderable,  the  other 
motions  being  confined  by  the  malleoli,  and  by  the  ftrong  ligaments 
which  go  out  from  the  points  of  thefe  proceiTes  to  the  ajlragalus  and  os 
calcis. — When  the  foot  is  bended,  fo  far  as  it  is  commonly  when  we 
ftand,  no  lateral  or  rotatory  motion  is  allowed  in  this  joint ;  for  then  the 
head  of  the  ajlragalus  is  funk  deep  between  the  malleoli,  and  the  ligaments 
are  tenfe :  but  when  the  foot  is  extended,  the  ajlragalus  can  move  a  little 
to  either  fide,  and  with  a  fmall  rotation.  By  this  contrivance,  the  foot  is 
firm,  when  the  weight  of  the  body  is  to  be  fupported  on  it ;  and  when 
a  foot  is  raifed,  we  are  at  liberty  to  direct  it  more  exactly  to  the  place 
we  intend  next  to  ftep  upon. — The  ajlragalus  is  joined  below  to  the  os  cal- 
cis, and  before  to  the  os  naviculare,  in  the  manner  to  be  explained  when 
thefe  bones  are  defcribed. 

A  confiderable  mare  of  this  bone  is  oflified  in  a  new-born  infant. 

Calcaneum  (a)  is  the  largeft  bone  of  the  feven. — Behind,  it  is  formed 
into  a  large  knob,  commonly  called  the  heel :  the  furface  of  which  is 
rough  behind,  where  the  tendo  Achillis  is  inferted  into  it ;  and  above,  it 
is  hollow  and  fpongy :  Farther  forwards,  on  the  upper  furface  of  the 

calcaneum^ 

(a)  Os  calcis,  calcar  pedis. 
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calcaneum,  there  is  an  irregular  oblong  fmooth  convexity,  adapted  to  the 
concavity  at  the  back-part  of  the  aflragalus ;  and  beyond  this  a  narrow 
foffa  is  feen,  which  divides  it  from  two  fmall  concave  fmooth  furfaces, 
that  are  joined  to  the  fore-part  of  the  qflragalus. — Behind  the  pofterior  of 
thefe  fmooth  furfaces,  which  is  the  largeft,  a  fmall  finuofity  is  made  by 
the  tendon  of  the  flexor  digitorum  longus ;  at  the  fore-part  ot  which  a  fmall 
rough  protuberance  appears,  that  gives  rife  to  the  mufculus  extenfor  digito- 
rum brevis. 

The  external  fide  of  this  bone  is  flat,  with  a  fuperficial  fojfa  running 
horizontally,  in  which  the  tendon  of  the  mufculus  peronaus  longus  is  lod- 
ged.— The  internal  fide  of  the  heel-bone  is  hollowed,  for  lodging  the  ori- 
gin of  the  maffa  cornea  Jac.  Sjlvii,  and  for  the  fafe  paffage  of  tendons, 
nerves,  and  arteries. — Under  the  fide  of  the  internal  fmooth  concavity, 
a  particular  groove  is  made  by  the  tendon  of  the  flexor  pollicis  longus  ;  and 
from  the  thin  protuberance  on  this  internal  fide,  the  cartilaginous  liga- 
ment that  fupports  the  aflragalus,  goes  out  to  the  os  naviculare  ;  on  which 
ligament,  and  on  the  edge  of  this  bone  to  which  it  is  fixed,  the  groove  is 
formed  for  the  tendon  of  the  flexor  digitorum  profundus. 

The  lower  furface  of  this  bone  is  prefled  flat  at  the  back-part,  by  the 
weight  of  our  bodies  ;  and  immediately  before  this  plane  there  are  two 
tubercles,  from  the  internal  of  which  the  mufculus  abduclor  pollicis,  flexor 
digitorum  fublimis,  as  alfo  part  of  the  aponeurofis  plantaris,  and  of  the  ab- 
ductor minimi  digiti,  have  their  origin  ;  and  the  other  part  of  the  abduclor 
minimi  digiti  and  aponeurofis  plantar  is  rifes  from  the  external. — Before  thefe 
protuberances  this  bone  is  concave,  for  lodging  the  flexor  mufcles  :  and 
at  its  fore-part  we  may  obferve  a  rough  depreflion ;  from  which,  and  a 
tubercle  behind  it,  the  ligament  goes  out  that  prevents  this  bone  to  be  fe- 
parated  from  the  os  cuboides. 

The  fore-part  of  the  os  calcis  is  formed  into  an  oblong  pulley-like  fmooth 
furface,  which  is  circular  at  its  upper  external  end,  but  is  pointed  be- 
low.   This  fmooth  furface  is  fitted  to  the  os  cuboides. 

Though  the  furfaces  by  which  the  aflragalus  and  os  calcis  are  articula- 
ted, feem  fit  enough  for  motion ;  yet  the  very  ftrong  ligaments  by  which 
thefe  bones  are  connected,  prevent  it,  and  render  this  principal  part  of 
our  bafe,  which  refts  on  the  ground,  to  wit,  the  os  calcis,  firm. 

E  a  A. 
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A  large  fhare  of  the  heel-bone  is  oflined  at  the  ordinary  time  of  birth  ; 
and  the  large  knob  appears  afterwards  in  form  of  an  epiphyfe. 

Os  naviculare  [a]  is  fomewhat  circular. — It  is  formed  into  an  oblong 
concavity  behind,  for  receiving  the  anterior  head  of  the  ajlragalus. — On 
the  upper  furface  there  is  a  rough  fojfa. — Below,  the  os  naviculare  is  very 
unequal  and  rough  ;  but  hollow,  for  the  fafety  of  the  mufcles. — On  its 
infide  a  large  knob  rifes  out,  from  which  the  abduclor  pollicis  takes  in 
part  its  origin,  the  tendon  of  the  tibialis  poflicus  is  inferted  into  it,  and 
to  it  two  remarkable  ligaments  are  fixed :  the  firft  is  the  ftrong  one,  for- 
merly mentioned,  which  fupports  the  ajlragalus ;  the  fecond  is  ftretched 
from  this  bone  obliquely  crofs  the  foot,  to  the  metatarfal  bones  of  the 
middle  toe,  and  of  the  toe  next  to  the  little  one. — On  the  outfide  of  the 
os  naviculare  there  is  a  femicircular  fmooth  furface,  where  it  is  joined  to 
the  os  cuboides. — The  fore-part  of  this  bone  is  all  covered  with  cartilage, 
and  is  divided  into  three  fmooth  planes,  fitted  to  the  three  ojfa  cuneijormia. 

The  os  naviculare  and  ajlragalus  are  joined  as  a  ball  and  focket ;  and  the 
naviculare  moves  in  all  directions  in  turning  the  toes  inwards,  or  in  rai- 
ling or  deprefFmg  either  fide  of  the  foot,  though  the  motions  are  greatly 
reftrained  by  the  ligaments  which  connect  this  to  the  other  bones  of  the 
tarfus. — A  weaknefs  of  thefe  ligaments  caufes  fometimes  an  unnatural 
turn  of  the  fore-part  of  the  foot  inwards. 

The  os  naviculare  is  wholly  cartilaginous  in  a  new-born  infant. 

Os  cuboides  (a)  is  a  very  irregular  cube. — Behind,  it  is  formed  into  an 
oblong  unequal  concavity,  adapted  to  the  fore-part  of  the  os  calcis.-*— On 
its  internal  fide,  there  is  a  fmall  femicircular  fmooth  cavity,  to  join  the  ox 
naviculare. — Immediately  before  which,  an  oblong  fmooth  plane  is  made 
by  the  os  cunerforme  externu.:>.. — Below  this,  the  bone  is  hollow  and  rough. 
On  the  internal  fide  of  the  lower  furface,  a  round  protuberance  and  fojfa 
are  found,  where  the  mujculus  adduclor  pollicis  has  its  origin.  On  the  ex- 
ternal fide  of  this  fame  furface,  there  is  a  round  knob  covered  with  car- 
tilage ;  immediately  before  which,  a  fmooth  fojfa  may  be  obferved,  in 
which  the  tendon  of  the  peronaus  primus  runs  obliquely  crofs  the  foot ; 
and  on  the  knob,  the  thin  flat  cartilage  proper  to  this  mufcle  plays ;  in 

place 

(«)  Sx«po£(j),f,  os  eymbse. 

ij>)  xiok^o^oi,  cubiforme,  quadratum,  grandinofum,  varium,  teflane,  multiforme. 
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place  of  which  fometimes  a  bone  is  found. — More  externally  than  the 
knob,  a  rough  hollow  is  made,  for  the  ftrong  ligaments  ftretched  be- 
twixt this  bone  and  the  os  calcis. — Before,  the  furface  of  the  os  cuboides  is 
flat,  fmooth,  and  flightly  divided  into  two  planes,  for  fuftaining  the  os 
metatarfi  of  the  little  toe,  and  of  the  toe  next  to  it. 

The  form  of  the  back-part  of  the  os  cuboides,  and  the  ligaments  con- 
necting the  joint  there  with  the  os  calcis,  both  concur  in  allowing  little 
motion  in  this  part. 

The  omfication  of  this  bone  is  fcarcely  begun  at  the  birth. 

Os  cuneiforme  externum  (a),  if  we  regard  its  fituation  or  medium  by  its 
bulk,  is  much  of  the  fhape  of  a  wedge,  being  broad  and  flat  above,  with 
long  fides  running  obliquely  downwards,  and  terminating  in  a  fharp 
edge. — The  upper  furface  of  this  bone  is  an  oblong  fquare. — The  one 
behind  is  nearly  a  triangle,  but  not  complete  at  the  inferior  angle,  and 
is  joined  to  the  os  naviculare. — The  external  fide  is  an  oblong  fquare,  divi- 
ded as  it  were  by  a  diagonal :  the  upper  half  of  it  is  fmooth,  for  its  con- 
junction with  the  os  cuboides :  the  other  is  a  fcabrous  hollow,  and  inks  fu- 
perior  anterior  angle  a  fmall  fmooth  impreflion  is  made  by  the  os  metatarfi 
of  the  toe  next  to  the  little  one. — The  internal  fide  of  this  bone  is  alfo 
quadrangular,  with  the  fore-part  of  its  edge  made  flat  and  fmooth  by  the 
os  metatarfi  of  the  toe  next  to  the  great  one  ;  and  the  back-part  is  alfo  flat 

and  fmooth  where  the  os  cuneiforme  medium  is  contiguous  to  it.  The 

fore-part  of  this  bone  is  an  oblong  triangle,  for  fuftaining  the  os  metatarf 
of  the  middle  toe. 

Os  cuneiforme  medium  t  or  minimum,  is.  flill  more  exactly  the  fhape  of  a 
wedge  than  the  former. — Its  upper  part  is  fquare: — its  internal  fide  has  a 
flat  fmooth  furface  above  and  behind,  for  its  conjunction  with  the  fol- 
lowing bone,  with  a  fmall  rougjh  fqffa  below  ;  and  a  confiderable  fliare  of 
it  is  rough  and  hollow. — The  external  fide  is  fmooth,  and  a  little  hollowed, 

where  it  is  contiguous  to  the  laft  defcribed  bone.  Behind,  this  bone  is 

triangular,  where  it  is  articulated  with  the  os  naviculare ;  and  it  is  alfo 
triangular  at  its  fore-part,  where  it  is  contiguous  to  the  os  metatarfi  of 
the  toe  next  to  the  great  one. 

Os  cuneiforme  maximum,  or  internum,  differs  from  the  two  former  in  its 

E  e  2  fituation... 

(a)  Chalcoideum.  externum.. 
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fituation.  which  is  more  oblique  than  theirs. — Befides,  its  broad  thick 
part  is  placed  below,  and  the  fmall  thin  point  is  above  and  outwards ; 
while  its  under  broad  furface  is  concave,  for  allowing  a  fafe  paffage  to 

the  flexors  of  the  great  toe.  The  furface  of  this  os  cuneiforme  behind, 

where  it  is  joined  to  the  os  navicularey  is  hollow,  fmooth,  and  of  a  circular 
figure  below,  but  pointed  above. — The  external  fide  confifts  of  two  fmooth 
and  flat  furfaces,  whofe  direction  is  nearly  afi  right  angles  with  each 
other.  With  the  pofterior,  that  runs  obliquely  from  below  forwards  and 
upwards,  the  os  cuneiforme  minimum  is  joined ;  and  with  the  anterior, 
whofe  direction  is  longitudinal,  the  os  metatarfi  of  the  toe  next  to  the  great 

one  is  connected.  The  fore-part  of  this  bone  is  femilunar,  but  flat 

and  fmooth,  for  fuftaining  the  os  metatarfi  of  the  great  toe.  The  in- 
ternal fide  is  fcabrous,  with  two  remarkable  tubercles  below,  from  which 
the  mujculus  abduclor  pollicis  rifes  ;  and  the  tibialis  anticus  is  inferted  into 
its  upper  part. 

The  three  cuneiform  bones  are  all  fo  fecured  by  ligaments,  that  very 
little  motion  is  allowed  in  any  of  them ;  and  they  are  cartilaginous  in  a 
fetus  of  nine  months. 

Thefe  feven  bones  of  the  tarfus,  when  joined,  are  convex  above  ;  and 
leave  a  concavity  below,  for  lodging  fafely  the  feveral  mufcles,  tendons, 
veffels,  and  nerves,  that  lie  in  the  fole  of  the  foot. — In  the  recent  fub- 
ject,  their  upper  and  lower  furfaces  are  covered  with  ftrong  ligaments, 
which  adhere  firmly  to  them :  and  all  the  bones  are  fo  tightly  connected 
by  thefe  and  the  other  ligaments,  which  are  fixed  to  the  rough  ridges  and 
fojpe,  mentioned  in  the  preceding  defcription  of  the  particular  bones, 
that,  notwithftanding  the  many  furfaces  covered  with  cartilage,  fome  of 
which  are  of  the  form  of  the  very  moveable  articulations,  no  more  mo- 
tion is  here  allowed,  than  only  to  prevent  too  great  a  fhock  of  the  fabric 
of  the  body  in  walking,  leaping,  &c.  by  falling  on  too  folid  a  bafe ; 
which?  if  it  was  one  continued  bone,  would  likewife  be  much  more  liable 
to  be  broken  ;  and  in  order  to  make  our  foot  accommodate  itfelf  to  the 
furfaces  we  tread  on,  by  becoming  more  or  lefs  hollow,  or  by  raifing  or 
depreffing  either  fide  of  it,  as  might  be  judged  by  what  was  faid  of  the 
particular  bones. 

Sprains 
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Sprains  here  occafion,  as  in  the  wrift,  great  pain  and  obftinate  tu- 
mours, which  too  often  caufe  carious  bones. 

Metatarsus  (a)  is  compofed  of  five  bones,  which,  in  their  general 
characters,  agree  with  the  metacarpal  bones  ;  but  may  be  diftinguifhed 
from  them  by  the  following  marks  :  I.  They  are  longer,  thicker,  and 
ftronger.  2.  Their  anterior  round  ends  are  not  fo  broad,  and  are  lefs  in 
proportion  to  their  bafes.  3.  Their  bodies  are  (harper  above  and  flatter 
on  their  fides,  with  their  inferior  ridge  inclined  more  to  the  outfide. 
4.  The  tubercles  at  the  lower  parts  of  the  round  head  are  larger. 

The  firft  or  internal  metatarfal  bone  is  eafily  diftinguifhed  from  the 
reft  by  its  thicknefs. — The  one  next  to  it  is  the  longeft,  and  with  its  fharp 
edge  almoft  perpendicular. — The  others  are  fhorter  and  more  oblique,  as 
their  fituation  is  more  external.  Which  general  remarks,  with  the  de- 
fcription  I  am  now  to  give  of  each,  may  teach  us  to  diftinguifh  them 
from  each  other. 

Os  metatarji  pollicis  is  by  far  the  thickeft  and  ftrongeft,  as  having  much 
the  greateft  weight  to  fuftain.  Its  bafe  is  oblong,  irregularly  concave, 
and  of  a  femilunar  figure,  to  be  adapted  to  the  os  cuneiforme  maximum. — 
The  inferior  edge  of  this  bafe  is  a  little  prominent  and  rough,  where  the 
tendon  of  the  peroneus  primus  mufcle  is  inferted. — On  its  outfide  an  ob- 
lique circular  depreflion  is  made  by  the  fecond  metatarfal  bone. — Its 
round  head  has  generally  on  its  fore-part  a  middle  ridge,  and  two  oblong 
cavities,  for  the  ojja  fefamoidea ;  and  on  the  external  fide  a  deprefiion  is 
made  by  the  following  bone. 

Os  metatarji  of  the  fecond  toe,  is  the  longeft  of  the  five,  with  a  trian- 
gular bafe  fupported  by  the  os  cuneiforme  medium^  and  the  external  fide 
produced  into  a  procefs  ;  the  end  of  which  is  an  oblique  fmooth  plane, 

joined  to  the  os  cuneiforme  externum.  Near  the  internal  edge  of  the  bafe, 

this  bone  has  two  fmall  deprefiions  made  by  the  os  cuneiforme  maximum^ 
between  which  is  a  rough  cavity. — Farther  forwards  we  may  obferve  a 
fmooth  protuberance,  which  is  joined  to  the  foregoing  bone. — On  the 
outfide  of  the  bafe  are  two  oblong  fmooth  furfaces,  for  its  articulation 
with  the  following  bone  ;  the  fuperior  fmooth  furface  being  extended 

longi- 

(a)  2r»3-cf,  ntSioy,  planta,  planum,  vcftigium,  folium,  pe&us,  praecordium,  peclufcu* 
Jum. 
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longitudinally,  and  the  inferior  perpendicularly  ;  between  which  there  is 
a  rough  foffa. 

Os  metatarfi  of  the  middle  toe,  is  the  fecond  in  length. — Its  bafe,  fup- 
ported  by  the  os  cuneiforme  externum,  is  triangular,  but  flanting  outwards, 
where  it  ends  in  a  fliarp-pointed  little  procefs  ;  and  the  angle  below  is 
not  compleated. 

The  internal  fide  of  this  bafe  is  adapted  to  the  preceding  bone  ;  and 
the  external  fide  has  alfo  two  fmooth  furfaces  covered  with  cartilage, 
but  of  a  different  figure ;  for  the  upper  one  is  concave,  and,  being  round 
behind,  turns  fmaller  as  it  advances  forwards  ;  and  the  lower  furface  is 
little,  fmooth,  convex,  and  very  near  the  edge  of  the  bafe. 

Os  metatarfi  of  the  fourth  toe,  is  near  as  long  as  the  former,  with  a 
triangular  flanting  bafe  joined  to  the  os  cuboides,  and  made  round  at  its 
external  angle,  having  one  hollow  fmooth  furface  on  the  outfide,  where 
it  is  preffed  upon  by  the  following  bone,  and  two  on  the  internal  fide, 
correfponding  to  the  former  bone  ;  behind  which  is  a  long  narrow  fur- 
face imprefTed  by  the  os  cuneiforme  externum. 

Os  metatarfi  of  the  little  toe,  is  the  fhorteft,  fituated  with  its  too  flat 
fides  above  and  below,  and  with  the  ridges  laterally. — The  bafe  of  it,  part 
of  which  refts  on  the  os  cuboides,  is  very  large,  tuberous,  and  produced 
into  a  long  pointed  procefs  externally,  where  part  of  the  abduclor  minimi 
digiti  is  fixed  ;  and  into  its  upper  part  the  peronceus  fecundus  is  inferted. — 
Its  infide  has  a  flat  conoidal  furface,  where  it  is  contiguous  to  the  prece- 
ding bone. 

When  we  {land,  the  fore-ends  of  thefe  metatarfal  bones,  and  the  os  cat- 
cis,  are  our  only  fupporters  ;  and  therefore  it  is  neceffary  they  fhould  be 
ftrong,  and  fhould  have  a  confined  motion. 

The  bones  of  the  toes  are  much  a -kin  to  thofe  of  the  thumb  and 
fingers  ;  particularly  the  two  of  the  great  toe  are  precifely  formed  as  the 
two  laft  of  the  thumb  :  only  their  pofition,  in  refpect  of  the  other  toes,  is 
not  oblique;  and  they  are  proportionally  much  ftronger,  becaufe  they 
are  fubjec~ted  to  a  greater  force  ;  for  they  fuftain  the  force  with  which 
our  bodies  are  pufhed  forwards  by  the  foot  behind  at  every  ftep  we  make, 
and  on  them  principally  the  weight  of  the  body  is  fupported  when  we 
are  raifed  on  our  tiptoes. 

The 
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The  three  bones  in  each  of  the  other  four  toes,  compared  to  thofe  of 
the  fingers,  differ  from  them  in  thele  particulars. — They  are  lefs,  and 
fmaller  in  proportion  to  their  lengths  : — Their  bafes  are  much  larger  than 
their  anterior  ends :  Their  bodies  are  more  narrow  above  and  below,  and 
flatter  on  the  fides. — The  firfl  phalanx  is  proportionally  much  longer  than 
the  bones  of  the  fecond  and  third,  which  are  very  fliort. 

Of  the  four,  the  toe  next  to  the  great  one,  has  the  largefl  bones  in  all 
dimenfions,  and  more  externally  the  toes  are  lefs.  The  little  toe,  and 
frequently  that  next  to  it,  have  the  fecond  and  third  bones  intimately 
united  into  one ;  which  may  be  owing  to  their  little  motion,  and  the 
great  preffure  they  are  fubjecled  to. 

The  toes  are  of  good  ufe  to  us  in  walking  ;  for,  when  the  fole  is  raifed, 
they  bring  our  body,  with  its  centre  of  gravity,  perpendicular  to  the  ad- 
vanced foot. 

The  bones  of  the  metatarfus  and  toes,  are  in  the  fame  condition  in  chil- 
dren as  thofe  of  the  metacarpus  and  fingers. 

The  only  bones  now  remaining  to  complete  the  defcription  of  the  fke- 
leton,  are  the  fmall  ones,  which  are  found  at  the  joints  of  the  fingers  and 
toes,  and  in  fome  other  parts,  called 

Ossa  ses amoide A,  which  are  of  very  different  figures  and  fizes 
though  they  are  generally  faid  to  refemble  the  feed  of  the  fefamum. — They 
feem  to  me  nothing  elfe  than  the  ligaments  of  the  articulations  or  the 
firm  tendons  of  ftrong  mufcles,  or  both,  become  bony,  by  the  compref- 
fion  which  they  fuffer.  Thus  the  fcfamoid  bones  at  the  beginning  of  the 
gajlrocnemii  mufcles,  are  evidently  compofed  of  the  tendinous  fibres  only. 
— Thefe,  at  the  firfl  joint  of  the  great  toe,  are  as  plainly  the  fame  con- 
tinued fubftance  with  the  ligaments  and  the  tendons  of  the  addnBor,  flexor, 
brevis,  and  abduclor. — That  which  is  fometiemes  double  at  the  fecond 
joint  of  that  toe,  is  part  of  the  capfular  ligament ;  and  if  we  may  enu- 
merate the  other  fefamoid  bones  that  are  at  any  time  found,  we  ob- 
ferve  all  of  them  formed  in  this  manner. — Their  number,  figure,  filia- 
tion, and  magnitude,  are  fo  uncertain,  that  it  were  in  vain  to  infifl  on 
the  differences  of  each ;  and  therefore  I  fhall  only  in  general  remark, 

1.  That  wherever  the  tendons  and  ligaments  are  firmefl,  the  anions 

of 
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of  the  mufcles  ftrongeft,  and  the  compremon  greateft,  there  fuch  bones 
are  moft  commonly  found. 

2.  That,  cateris  paribus,  the  older  the  fubjec*t  is  in  which  they  are 
fought,  their  number  is  greater,  and  their  nze  is  larger. 

3.  The  more  labour  any  perfon  is  inured  to,  he  has,  ceteris  paribus , 
the  moft  numerous  and  largeft  ojja  Jefamoidea. 

However,  as  the  two  at  the  firft  joint  of  the  great  toe  are  much  larger 
than  any  other,  are  early  formed,  and  are  feldom  wanting  in  an  adult, 
we  may  judge,  that,  befides  the  more  forcible  caufe  of  their  formation, 
there  fhould  alfo  be  fome  particular  advantage  necefTary  at  this  place, 
rather  than  elfewhere,  which  may  poffibly  be,  to  allow  the  flexor  mufcles 
to  fend  their  tendons  along  this  joint,  fecure  from  comprejlion  in  the 
hollow  between  the  two  oblong  fefamoid  bones ;  while,  by  removing 
thefe  tendons  from  the  centre  of  motion,  and  giving  them  the  advantage 
of  an  angle  at  their  infertion,  the  force  of  the  mufcles  is  increafed,  and 
therefore  the  great  fuperincumbent  weight  of  our  body  in  progrefhon  is 
more  eafily  raifed. 


A  P  P  E  N- 
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Of  the  Marks  of  a  FEMALE  SKELETON. 

HpO  finifh  the  defcription  of  the  bones,  is  generally  to  conclude  the 
ojicology  :  but,  that  no  part  of  the  fubjecl:  may  be  left  untouched, 
I  think  it  neceflary  to  fubjoin  the  diftinguifhing  marks  of  the  male  and 
female  Ikeletons  ;  and  have  chofen  to  illuftrate  them  principally  in  the 
latter;  becaufe  women  having  a  more  delicate  conftitution,  and  affording 
lodging  and  nourifhment  to  their  tender  fwtufes  till  they  have  fufhcient 
ftrength  and  firmnefs  to  bear  the  injuries  of  the  atmofphere  and  contact 
of  other  more  folid  fubftances,  their  bones  are  frequently  incomplete, 
and  always  of  a  make  in  fome  parts  of  the  body  different  from  thofe  of 
the  robuft  male;  which  agree  to  the  defcription  already  given,  unlefs 
where  the  proper  fpecialities  of  the  female  were  particularly  remarked  ; 
which  could  not  be  doue  in  all  places  where  they  occur,  without  perplex- 
ing the  order  of  this  treatife :  Therefore  I  chofe  rather  to  fum  them  up 
here  by  way  of  appendix. 

The  caufes  of  the  following  fpecialities  of  the  female  bones  may  be  re- 
duced to  thefe  three:  i.  A  weak  lax  conftitution.  2.  A  fedentary  un- 
active  life,  increafing  that  conftitution.  3.  A  proper  frame  for  being 
mothers. 

The  bones  of  women  are  fmaller  in  proportion  to  their  length  than 
thofe  of  men  ;  becaufe  the  force  of  their  mufcles  is  not  fo  great,  nor  is 
fuch  ftrong  external  force  applied  to  them  to  prevent  their  ftretching  out 
in  length. 

The  depremons,  ridges,  fcabrous  furfaces,  and  other  inequalities  made 
by  the  mufcles,  are  not  fo  confpicuous  in  them  ;  becaufe  their  mufcles 
are  neither  fo  thick  nor  ftrong,  nor  fo  much  employed,  to  make  fo  ftrong 
prints  on  their  bones. 

Their  osjr otitis  is  more  frequently  divided  by  a  continuation  of  the 

F  f  fagittal 
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fagittal  future,  which  depends  on  the  firft  and  fecond  general  caufes  af- 
figned  above  for  the  fpecialities  in  their  bones,  as  will  appear  after  re- 
flecting on  the  account  given  formerly  of  the  middle  internal  fpine  of 
this  bone. 

Their  clavicles  are  lefs  crooked  ;  becaufe  their  arms  have  been  lefs 
forcibly  pulled  forwards,  which,  in  our  European  women,  efpecially  thofe 
of  diftinction,  is  more  hindered  by  their  garb. 

Their  Jlernum  is  more  raifed  by  long  cartilages  below,  that  the  thorax 
might  be  there  widened  in  fome  proportion  to  what  it  is  fhortened  by  the 
preffure  upon  the  diaphragm  when  they  are  with  child. 

The  defect  of  bone,  or  the  hole  in  the  middle  of  the  Jlernum^  is  ofteneft 
found  in  them ;  to  allow  the  paffage  of  the  mammary  vefTels,  fay  fome. 
But,  in  my  opinion,  this  is  owing  to  a  lax  conftitution,  by  which  the 
ofhfication  is  not  fo  foon  completed  as  in  men,  where  the  action  of  the 
folids  is  vigorous,  and  the  circulation  of  the  fluids  is  brifk  :  for  a  much 
fmaller  hole  might  have  ferved  this  purpofe  ;  and  the  branches  of  the  in- 
ternal mammary  vefTels  which  are  fent  to  the  external  parts  of  the  thorax^ 
do  not  pafs  here,  but  between  the  cartilages  of  the  ribs,  before  thefe  are 
joined  to  the  Jlernum. 

The  cartilago  xiphoides,  is  oftener  bifurcated  in  women  than  in  men, 
for  the  reafon  afligned  in  the  preceding  paragraph,  viz.  a  lefs  forcible 
power  of  omfication. 

The  fuperior  cartilages  of  the  ribs  fooner  ofTify,  to  fupport  the  weight 
of  the  mamma. 

The  middle  cartilages  are  more  flat  and  broad  by  the  weight  of  the 
breafts. 

The  inferior  cartilages  are  longer,  for  enlarging  the  cheft. 

Weak  women,  who  have  born  many  children  when  young,  often  have 
the  vertebra  of  their  back  bended  forwards,  and  their  Jlernum  depreffed, 
or  become  round-  fhouldered  and  flat-breafted  (a)  by  the  preffure  and 
weight  of  the  impregnated  uterusy  and  by  the  flrong  action  of  the  abdo- 
minal mufcles. 

The  os  Jacrum  is  broader,  and  turned  much  more  backwards,  for  enlar- 
ging the  pelvis^ 

The 

fvi)  Chefekten's  Anatomy,  book  \.  chap.  3. 
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The  os  coccygis  is  more  moveable,  and  much  lefs  bended  forwards,  to 
facilitate  the  birth. 

The  offa  ilium  are  more  hollow,  and  more  reflected  outwards,  and  con- 
fequently  further  removed  from  each  other,  in  order  to  widen  the  lower 
part  of  the  abdomen,  and  for  the  better  fupport  of  the  impregnated  uterus. 

The  ridge  on  the  upper  part  of  the  os  pubis  is  larger  in  fuch  women  as 
have  born  children,  being  extended  by  the  ftrong  action  of  the  mufculi 
recli  abdominis. 

The  cartilage  between  the  two  ojfa  pubis,  efpecially  in  women  who  have 
born  children,  is  thicker  than  in  men,  by  which  the  pelvis  is  more  capa- 
cious in  females. 

The  conjoined  furfaces  of  the  ojfa  pubis,  and  of  the  ojfa  innominata  and 
facrum,  are  lefs ;  the  angle  under  the  fymphyjis  of  the  ojfa  pubis  is  much 
larger ;  and  the  arches  formed  below  and  behind  by  the  ojfa  ilium  and  if- 
chium  are  wider ;  which,  with  the  ftraighter  os  facrum,  and  more  diftant 
tubera  ifchii,  leave  a  larger  paflage  for  the  exclufion  of  the  child  in  birth. 

The  great  tuberofity  of  the  ojfa  ifchium,  is  flatter  in  women  than  in 
men,  becaufe  it  is  more  prefled  upon  in  the  fedentary  life  which  females 
enjoy. 

In  confequence  of  the  pehis  of  women  being  wider,  the  articulations 
of  their  thigh-bones  muft  be  farther  removed  from  each  other  ;  and 
therefore  a  larger  fpace  is  left  for  the  procreation  and  birth  of  chil- 
dren (a)  :  which  diftance  of  the  thighs,  may  be  one  reafon  why  women 
in  running  generally  fhuffle  more  from  one  fide  to  the  other  than  men, 
to  preferve  the  centre  of  gravity  of  their  bodies  from  falling  too  far  to 
a  fide  of  the  joint  of  the  thigh  that  fupports  them  when  the  other  is 
raifed,  which  would  endanger  their  tumbling  to  the  ground. 
(a)  Albin.  de  Offib.  §  339. 
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DESCRIP    TIO  N 

O  F  A 

SKULL  uncommon  for  the  Number  and  Size  of  the  Ossa 

Triquetra. 

IT  is  my  bufinefs,  in  teaching,  to  mow  the  young  gentlemen,  my  pupils, 
not  only  the  ftructure  which  generally  obtains,  but  likewife  as  many 
of  the  ufeful  lufus  nature  as  I  can.  By  ufeful,  I  mean  all  fuch  as  can 
affift  them  in  explaining  the  animal-ceconomy  and  difeafes,  or  can  pre- 
vent their  committing  miftakes  in  practice.  Among  thefe  deviations 
from  the  ordinary  ftru&ure,  I  reckon  the  ojfa  triquetra,  which  are  fome- 
times  feen  in  the  feveral  futures  of  the  cranium,  but  more  frequently  in 
the  lambdoid  than  in  any  other ;  for,  without  being  acquainted  with  them, 
one  may  judge  a  flight  wound  of  a  perfon  who  had  fuch  bones,  to  be  a 
violent  fracture  of  the  fkull.. 

Among  the  different  fkull  s  in  my  poffemon,  there  is  one  which  has 
thefe  bones  more  remarkable  than  any  I  have  feen. 

Fig.  3.  of  Plate  I.  reprefents  the  pofterior  view  of  the  cranium,  where  the 
feveral  pricked  lines  from  AA  terminate  in  ojfa  triquetra,  placed  in  the 
upper  part  of  the  lamboid  future.  BB  are  the  holes  of  the  parietal  bones, 
much  larger  than  in  mofl  fkulls. 

On  the  fame  Plate, 
Fig.  4.  is  the  vomer  of  a  young  child,  in  nearly  the  natural  fituation ; 
a  is  the  lower  part,  which  refts  on  the  palate-plates  of  the  palate  and 
maxillary  bones ;  b  the  pofterior  edge  between  the  back-part  of  the  pa- 
late 
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late  and  the  bafe  of  the  fkuli;  cthe  wide  hollow  for  receiving  the  thick 
fpongy  -procerus  azygos  of  the  os  fphenoides ;  d9  e,  the  ferrated  fuperior 
edges  receiving  the  cartilaginous  nafal  plate  of  the  os  ethmoides :  From  e9 
to  the  point f,  this  plate  is  cartilaginous  even  in  adults. 

Fig.  5.  is  another  view  of  the  fame  vomer,  where  the  fame  letters  point 
to  the  fame  things ;  only  the  inferior  fide  a  is  put  uppermoft,  and  brought 
in  view  to  ihow  the  little  riling  in  its  middle  z,  which  enters  between 
the  palate-plates,  while  the  fides  are  deprefled. 
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REMARKS 

O  N  T  H  E 

Articulation,  Mufcles,  and  Luxation,  of  the  Lower  Jaw. 

IT  is  now  near  two  centuries  fince  anatomifts  have  been  univerfally  ac- 
quainted with  all  the  principal  parts  belonging  to  the  lower  jaw  :  They 
have  known,  that  the  condyles  are  covered  with  a  fmooth  cartilage  ;  that 
the  jaw  moves  on  thefe  proceffes,  which  are  received  into  a  cavity  of 
each  temporal  bone,  immediately  behind  the  root  of  the  zygomatic  pro- 
cefs :  And  fome  have  faid,  that  the  condyle  of  each  fide  moves  on  the 
root  of  the  zygoma.  Nor  have  they  been  ignorant  of  the  oblong  move- 
able cartilage,  which  is  concave  in  the  middle  on  both  fides,  and  is  in- 
terpofed  between  each  condyle  and  the  temporal  bone  with  which  it  is 
articulated,  nor  of  the  ligament  that  connects  the  parts  of  this  articula- 
tion. They  have  likewife  defcribed  eight  mufcles  that  ferve  to  raife  the 
lower  jaw,  and  all  the  other  mufcles  which  are  fo  fixed  to  this  bone  as  to 
be  capable  of  pulling  it  down. 

Though  this  account  feems  to  comprehend  all  the  parts  that  deferve  to 
enter  into  a  defcription ;  yet  I  imagine  the  mechanifm  of  thefe  parts  is 
not  hitherto  fufficiently  explained,  authors  having  either  overlooked  fome 
neceffary  circumftances  of  the  flruclure,  or  obferving  too  negligently  the 
actions  and  motions  performed  here,  and  miftaking  the  proper  organs 
of  them  :  I  therefore  fubmit  to  your  jugments  to  determine,  whether  the 
following  remarks  on  the  articulation  and  motion  of  the  condyles,  and  on 
the  actions  of  fome  of  the  mufcles  of  the  lower  jaw,  with  aihort  obferva- 
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tion  or  two  on  the  luxation  of  that  bone,  and  the  manner  of  reducing  it, 
deferve  a  place  in  your  Collection  .*. 

Each  condyle  of  the  lower  jaw  is  not  articulated  only  with  the  cavity 
behind  the  zygoma,  or  only  with  the  root  of  that  procefs  ;  but  both  the 
anterior  part  of  the  cavity,  and  the  pofterior  part  of  the  tubercle  at  the 
root  of  the  zygoma,  are  covered  with  fmooth  cartilage  for  the  jaw  to 
move  on  ;  and  the  ligament  of  this  joint  is  fixed  into  the  circumference 
of  thefe  two  furfaces.  The  {hare  of  the  cavity  covered  with  cartilage  is 
fmall,  but  the  ligament  generally  is  fpread  over,  and  loofely  connected 
by  cellular  membranes  to  a  larger  mare  of  it  backwards  ;  and  the  large 
part,  which  ftill  remains  behind  this,  is  rilled  externally  with  the  paro- 
tid gland,  which  I  have  feen  frequently  refemble,  at  this  place,  the  glands 
commonly  called  conglobate,  in  its  firmnefs  and  fmoothnefs  ;  but  never 
could  feparate  this  part  from  the  reft  of  the  gland  without  violence.  In 
the  remaining  fhare  of  the  cavity,  immediately  before  the  ftyloid  procefs, 
a  fat  cellular  fubftance  is  lodged. 

The  exterior  extremity  of  this  oblong  pofterior  cavity  is  made  very 
narrow  by  the  meatus  auditorius  externus  being  considerably  advanced  for- 
wards here ;  which  again  prevents  the  condyle  ever  to  be  pufhed  fo  far 
back,  as  to  be  in  hazard  of  doing  any  injury  to  the  gland  fituated  in  the 
more  internal  part  of  the  cavity. 

The  ligament  which  rifes  from  the  circumference  of  the  fmooth  fur- 
face  of  the  temporal  bone,  is  considerably  long  and  wide,  and  is  inferted 
mto  the  edge  of  the  concave  moveable  cartilage  ;  from  which  edge  ano- 
ther ligament  goes  out  to  furround  the  condyle  of  the  jaw,  and  to  be  in- 
ferted into  the  neck  of  that  bone.  This  laft  ligament  is  more  tightly  con- 
nected to  the  cartilage  and  bone  than  the  former. 

Each  condyle  of  the  jaw-bone  (lands  with  its  greateft  length  tranf- 
verfely,  but  with  a  fmall  degree  of  obliquity,  the  external  extremity  being 
a  little  farther  advanced  forwards  than  the  other.  It  is  alfo  worth  while 
to  obferve,  that  the  convexity  of  this  procefs  is  not  perpendicular  to  the 
neck  of  the  bone,  but  is  almoft  turned  entirely  forwards,  where  it  is  co- 
vered with  cartilage  for  the  articulation  ;  while  the  neck  and  pofterior 

furface 
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furface  of  the  condyle  appear  in  one  ftraight  flat  furface,  with  very  little 
cartilage  covering  the  upper  part  of  it. 

Into  the  anterior  edge  of  the  moveable  cartilage  interpofed  between 
each  condyle  and  temporal  bone,  a  confiderable  fhare  of  the  external  pte- 
rygoid mufcle  is  ftrongly  inferted,  and  fome  few  fibres  of  the  temporal 
and  maffeter  mufcles  are  alfo  fixed  to  the  external  and  fuperior  part  of 
this  cartilage.  Dr  Douglas  (a)  is  the  only  author  I  know  who  has  Co 
much  as  hinted  this  infertion  of  thefe  mufcles. 

For  better  understanding  the  preceding  defcriptions,  the  parts  defcri- 
bed,  in  their  natural  fituation  and  magnitude,  are  reprefented  on  Plate  II. 

When  the  teeth  of  both  jaws  are  oppofite,  each  to  thofe  of  the  fame 
clafs,  the  condyles  of  the  lower  jaw  are,  in  molt  men,  placed  in  the  ca- 
vity of  each  temporal  bone  ;  but  as  foon  as  the  teeth  of  the  lower  jaw 
are  advanced  forward  beyond  the  range  of  the  fuperior,  the  condyles  de- 
fcend  on  the  tubercles.  This  any  one  can  be  fenfible  of  in  himfelf,  by 
laying  his  fingers  on  the  angles  of  his  own  jaw  while  he  performs  thefe 
motions  ;  and  it  is  obvious  to  the  fight  when  the  articulation  is  laid  bare 
by  diffection,  and  the  bone  is  moved  in  the  manner  mentioned. 

The  condyles  can  be  moved  laterally  when  they  are  lodged  in  the  cavi- 
ties or  on  the  tubercles  ;  but  thefe  lateral  motions  are  much  more  confi- 
ned in  the  cavities,  becaufe  of  the  furrounding  brims.  Thefe  facts  are 
to  be  examined  in  the  fame  way  as  the  former. 

The  lateral  motions,  and  thofe  backwards  and  forwards,  of  the  lower 
jaw,  being  exceedingly  neceffary  for  us  in  chewing,  this  mechanifm  of 
a  double  fort  of  articulation  in  a  cavity,  and  on  a  protuberance,  anfwers 
the  defign  much  more  effectually  than  any  one  uniform  furface  could 
have  done,  whether  we  fuppofe  it  plain,  convex,  or  concave ;  for  in  any 
of  thefe,  the  motion  neither  could  have  been  fo  gradual  nor  fo  fteady, 
and  at  the  fame  time  fo  free  and  large.  But  without  the  interpofition  of 
a  double  concave  cartilage,  the  motion  of  the  condyle  on  the  tubercle 
would  have  been  vacillating,  and  often  dangerous,  feeing  the  two  con- 
vexities could  only  touch  each  other  in  one  ftraight  line ;  and  therefore 
the  condyle  would  have  flid  off,  either  back  to  the  cavity  again,  or  for- 

G  g  ward 
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ward  to  occafion  a  luxation  :  whereas  the  cartilage,  when  placed  on  the 
tubercle,  renders  the  furface  on  which  the  condyle  is  to  reft  really  con- 
cave, and  exactly  fitted  to  the  convexity  of  that  procefs.  If,  however, 
this  cartilage  were  to  remain  always  in  the  fame  fituation  in  refpect  of  the 
condyle,  it  would  be  unneceflary,  if  not  inconvenient,  when  this  procefs 
is  lodged  in  the  cavity  :  therefore  the  cartilage  is  never  prefled  farther 
back  than  the  pofterior  furface  of  the  tubercle,  and  there  it  receives  the 
anterior  convex  furface  of  the  condyle :  but  while  the  cartilage  is  on  the 
lower  part  of  the  tubercle,  only  the  fuperior  ftraight  part  of  the  condyle 
is  joined  to  it.  This  is  evident  on  performing  thefe  motions,  after  the 
joint  is  laid  bare,  and  part  of  the  ligament  which  goes  between  the  con- 
dyle and  the  moveable  cartilage  is  cut. 

The  furface  of  both  condyle  and  cartilage  is  fo  flippery,  the  anterior 
edge  of  the  cartilage  is  fo  little  prominent,  and  the  anterior  part  of  the 
ligament  connecting  the  two  is  fo  loofe,  that  the  preflure  of  the  condyle 
on  the  cartilage  would  not  be  fufEcient  to  bring  the  cartilage  as  quickly 
forward  as  the  condyle  ;  which,  however,  I  have  endeavoured  to  prove 
is  neceffary :  to  prevent,  therefore,  the  inconveniencies  that  might  arife 
from  the  condyle's  being  immediately  contiguous  to  the  tubercle,  fome 
of  the  mufcles  which  ferve  to  move  the  condyle  forwards  are  alfo  inferted 
into  the  cartilage,  and  will  equally  advance  both  ;  and  as  the  external 
pterygoid  mufcle  has  the  moft  direct;  action  this  way,  and  indeed  the  lar- 
geft  fhare  in  performing  this  motion,  it  has  the  greateft  number  of  fibres 
inferted  into  the  edge  of  the  cartilage. 

If  the  mouth  were  opened  while  the  condyle  ftands  on  the  tubercle,  the 
■flat  back-part  of  the  condyle  would  be  applied  to  the  cartilage  ;  the  an- 
terior prominence  of  which  would  confequently  have  little  effect  in  pre- 
venting the  condyle  to  flip  forward  :  So  that,  if  the  leaft  force  was  em- 
ployed at  the  fame  time  to  pull  or  pufti  the  jaw  forward,  a  diflocation 
would  inevitably  happen.  To  prevent  which,  the  mufcles  that  open  the 
mouth  are  fo  fituated,  that  when  they  act,  they  muft  alfo  pull  the  jaw 
backward  :  Hence  when  one  attempts  to  open  his  mouth,  while  the  un- 
der teeth  are  advanced  beyond  the  upper,  he  immediately  is  fenfible  of 
the  jaw's  Aiding  back  ;  and  no  diflocation  does  happen,  without  an  exter- 
nal force  applied,  unlefs  when  the  raifers  of  the  jaw,  by  a  convulfive  con- 
traction, 
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traction,  as  in  yawning  or  violent  vomiting,  do  forcibly  keep  the  jaw 
forwards,  in  the  time  that  the  depreffors  are  acting. 

All  the  forces  faid  to  be  employed  to  bring  the  lower  jaw  down  in  open- 
ing of  the  mouth,  are  the  weight  of  the  jaw  itfelf,  the  action  of  the  pla- 
tyfena  myoides,  and  of  the  digaftric  mufcles ;  but  as  the  two  firft  are  com- 
monly allowed  to  be  of  little  account,  authors  generally  mention  the  di- 
gaftric mufcles  to  be  the  fole  antagonifts  to  the  eight  mufcles  that  raife 
the  jaw  :  which  I  have  long  fufpected  to  have  been  affumed  without  fuf- 
ncient  examination,  there  being  fome  obvious  appearances  that  would 
feem  to  infer  an  incapacity  in  thefe  digaftric  mufcles,  to  open  the  mouth 
fo  wide,  and  with  fuch  force,  as  we  really  fee  it  is  ;  fuch  as, 

1.  The  flefhy  bellies  of  the  digaftric  mufcles  would  appear  too  fhort 
for  performing  fuch  a  large  contraction  as  is  often  required,  whether  we 
allow,  according  to  the  common  way  of  reckoning,  each  flefhy  fibre  to 
contract  one  third  of  its  length  ;  and  ftill  lefs,  if,  with  Bernouilli  (<a),  we 
reftrict  fuch  contraction  to  one  third  of  the  length  of  the  fibre. 

2.  The  proportional  force  of  the  digaftrics  to  that  of  the  levators  of 
the  jaw,  is  confiderably  lefs  than  what  is  commonly  obferved  in  other 
parts  of  the  body,  where  antagonift  mufcles  are ;  which  proportional 
force  of  thefe  mufcles  is,  on  fome  occafions,  greatly  leffened  by  the  angle 
of  infertion  of  thefe  digaftric  mufcles  into  the  jaw,  deer  earing  as  the 
mouth  is  opened. 

Thefe  fufpicions  made  me  to  inquire  more  exactly  into  the  ftructure  of 
the  parts  ;  and  to  try  fome  experiments,  which  feem  all  to  contradict  the 
common  opinion.  For, 

3.  There  is  no  pulley  the  leaft  a-kin  to  that  of  the  larger  oblique 
mufcle  of  the  eye,  through  which  the  tendon  of  each  digaftric  mufcle 
pafles  :  but  what  is  commonly  called  the  ligament  connecting  the  ten- 
don of  the  digaftrics  to  the  os  hyoides,  is  nothing  elfe  than  part  of  the 
proper  tendinous  fibres  of  the  digaftric  mufcle,  fent  off  from  the  reft  in 
form  of  an  aponeurofis  (/>),  which  is  faftened  to  the  os  hyoides,  and  is  in 
part  fpread  over  the  inferior  extremity  of  the  mylo-hyoideus  mufcle,  to  be 
united  to  fuch  another  aponeurofis  of  the  other  fide ;  and  the  connexion 
of  this  aponeurofis,  as  it  comes  off  from  the  round  tendon,  is  fo  firm, 

G  g  2  that 
(a)  A€t.  Petropolit.  torn.  i.  (£)  See  Cowper's  Myot.  Tab.  xxiii. 
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that  the  leaft  fhufning  or  motion  of  the  round  tendon  within  this  liga- 
mentous fheath,  as  it  is  commonly  called,  is  not  allowed :  But  this  apo- 
neurotic being  of  fome  length,  it  can  yield  a  little  backward  or  forward, 
when  one  or  t'other  of  the  flefhy  bellies  of  the  digaftric  mufcle  is  fhort- 
ened.  Since,  then,  there  is  no  fheath  in  which  the  middle  tendon  can 
Aide,  but  that,  on  the  contrary,  it  is  connected  to  the  os  hyoides,  we  may 
fee  the  unfitnefs  of  the  pofterior  heads  of  the  two  digaftric  mufcles  for 
pulling  the  jaw  down. 

4.  That  we  may  have  ocular  conviction  of  the  pofterior  belly  of  the 
digaftric  having  no  effect  on  the  lower  jaw,  let  it  be  laid  bare  in  a  dead 
body,  whofe  head  muft  be  reclined  back  for  this  purpofe,  and  then  pull 
this  mufcle  in  the  direction  of  its  fibres,  while  the  os  hyoides  is  kept  firm, 
or  a  little  brought  down,  (which  this  bone  evidently  is  when  the  mouth 
is  opened),  the  jaw  will  not  in  the  leaft  be  moved.  If  the  os  hyoides  is  left 
unfixed  while  the  mufcle  is  pulled,  that  bone  is  brought  upwards,  till  the 
two  heads  of  the  digaftric  are  brought  to  form  a  ftraight  line ;  after 
which,  indeed,  the  force  applied  to  the  pofterior  belly  of  the  mufcle  be- 
gins to  deprefs  the  jaw.  But  as  the  fir  ft  cafe  of  the  os  hyoides  being  kept 
firm,  is  the  only  fuppofition  to  be  allowed  in  the  prefent  queftion,  I  pre- 
fume  this  conclufion,  from  the  foregoing  obfervations,  will  fcarce  be  re- 
fufed  :  That  the  common  account  of  the  action  of  the  digaftric  mufcles 
is  not  altogether  fo  unexceptionable  as  it  has  hitherto  paffed  for. 

Having  undone  the  mechanifm  of  a  pulley,  through  which  the  middle 
tendon  of  each  digaftric  is  faid  to  pafs  ;  and  having  excluded  the  pofterior 
head  of  that  mufcle  from  its  office  of  pulling  the  jaw-bone  down ;  I  am 
almoft  induced  to  think,  that,  in  the  ordinary  depreffions  of  the  lower- 
jaw,  the  anterior  bellies  of  the  digaftric  mufcles  are  as  little  employed  aa 
the  pofterior.  For, 

5.  When  the  two  extremities  of  this  anterior  head  are  pulled  towards 
the  middle,  by  the  help  of  a  thread  paffed  through  the  firm  tendinous 
part  near  each  extremity,  the  ends  of  which  are  crofted,  and  equally 
drawn  in  the  direction  of  the  fibres,  which  is  the  faireft  way  of  knowing 
the  action  of  any  mufcle,  both  whofe  extremities  are  moveable  j  when,, 
I  fay,  the  anterior  head  of  the  digaftric  mufcle  is  pulled  in  this  manner,, 
we  obferve  the  tendinous  aponeurosis  yield  near  as  much  forwards  as  one 

would 
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would  expect  the  natural  contraction  of  this  fkfliy  belly  would  require. 
When  the  aponeurofis  is  fully  ftretched,  the  os  hyoides  is  brought  upwards > 
and  then  the  jaw-bone  is  pulled  down.  If  the  os  hyoides  is  kept  firm, 
while  this  mufcle  is  thus  drawn,  its  effects  on  the  lower  jaw  will  be 
greater  and  more  obfervable  :  and  if  the  pofterior  head  is  alfo  pulled  at 
the  fame  time,  the  whole  effort  of  the  force  wherewith  the  anterior  belly 
is  drawn,  is  employed  in  opening  the  mouth.  From  which  it  would  ap- 
pear, that,  in  order  to  apply  the  power  of  this  anterior  mufcular  head  to 
the  jaw-bone,  it  is  necefiary  to  fuppofe  the  pofterior  belly  to  act  at  the 
fame  time  with  it,  that  the  aponeurofis  may  be  kept  ftretched ;  which  is 
all  the  fervice  this  pofterior  head  does  :  and  in  performing  this,  it  muft 
exert  a  force  equal  to  the  contraction  of  the  anterior  belly  ;  and  that 
force  muft  be  employed  in  the  direction  of  its  mufcular  fibres  on  the  os 
hyoides,  and  therefore  muft  counteract  the  mufcles  which  pull  the  os 
hyoides  down :  but  I  fhall  afterwards  prove,  that  the  action  of  thefe  laft 
mufcles  is  conftant  and  neceffary  in  opening  of  the  mouth  \  confequently 
the  jaw  gains  nothing  on  this  fuppofition  of  the  anterior  belly  of  the  di- 
gaftric  affifting  the  depreffion  of  it,  fince  an  equal  power  is  loft  by  the 
action  of  the  pofterior  head.  From  all  which  there  is  at  leaft  a  feeming 
improbability  of  any  part  of  the  digaftric  mufcle  acting  in  the  depreffion 
of  the  jaw,  when  nothing  is  to  be  gained  by  it. 

6.  To  confirm  what  has  been  argued  for  in  the  preceding  paragraph, 
let  any  one  whofe  tunica  cellulofa  is  not  too  well  filled,  apply  his  fingers 
to  the  teguments  that  cover  the  anterior  heads  of  the  digaftric  mufcles^ 
while  the  mouth  is  opened  ever  fo  wide,  quickly,  or  ftrongly,  he  will 
indeed  feel  thefe  mufcles  protruded  a  little  outwards,  by  the  fwelling  of 
thofe  above  them ;  but  will  not  be  fenfible  of  their  becoming  either 
harder  or  fhorter  ;  which,  however,  is  plainly  to  be  felt  at  this  fame  time 
in  much  thinner  mufcles,  the  fterno-hyoidei  and  fterno-thyroidei,  by  pla- 
cing another  finger  on  the  fore-part  of  the  trachea  arteria ;  and  is  mani- 
feft  in  thefe  fame  anterior  heads  of  the  digaftrics,  when  deglutition  is 
performed.  - 

The  office  I  would  affign  to  the  digaftric  mufcles  is  to  be  principal  in- 
ftruments  in  the  compound  action  of  deglutition  ;  one  part  of  which  they 
are  exceedingly  well  adapted  to  perform,,  which  is  to  pull  the  os  hyoides, 

upwards,. 
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upwards,  and  thereby  to  prefs  the  root  of  the  tongue,  &c.  to  the  velum 
pendulum  palati ;  for  which  purpofe,  the  only  organs  commonly  mention- 
ed, the  Jlylo-hyoidei,  Jlyh-glojji,  and  perhaps  the  Jlylo-pharyngei,  mufcles  are 
too  weak,  confidering  the  refiftance  they  muft  meet  with  in  raifing  fo 
many  parts,  viz.  the  tongue,  os  hyoides,  larynx,  &c.  whofe  mufcles  are  to 
be  ftretched  far  beyond  their  natural  tone.  The  fitnefs  of  thefe  digaftrics 
for  fuch  an  office,  is  pretty  evident  from  a  view  of  thefe  mufcles  in  their 
natural  fituation,  and  only  applying  the  univerfally  acknowledged  effort 
of  all  mufcles,  to  bring  themfelves  in  their  contractions  from  a  crooked 
to  a  ftraight  ftate.  For  further  evidence,  let  both  heads  of  either  one  or 
both  digaftric  mufcles  be  pulled  in  the  manner  formerly  mentioned,  and 
the  raifing  of  the  os  hyo'ides  will  be  feen  :  or,  what  may  perhaps  be  as 
convincing,  let  any  one  fwallow  either  folids  or  fluids,  while  his  fingers 
are  applied  below  his  chin,  and  he  will  feel  the  fwelling,  hardnefs,  and 
fhortening  of  thefe  mufcles  then  in  action. 

Mr  George  Lauder,  furgeon  in  this  place,  having  differed  away  a  tu- 
mour covering  one  of  the  digaftric  mufcles,  caufed  the  patient  to  drink 
while  the  mufcle  was  laid  bare  ;  when  he,  and  a  numerous  crowd  of  ftu- 
dents  in  medicine,  faw  the  mufcle  perform  its  contractions  violently  every 
time  that  the  patient  fwallowed  the  liquor :  unluckily,  he  neglected  to 
defire  him  to  open  his  mouth  wide  and  quickly. 

This  being  granted  to  be  the  proper  action  of  the  two  digaftrics,  we 
may  readily  affign  feveral  reafons  why  one  can  fcarce  fwallow  any  with 
his  mouth  open.  Firft,  The  lower  jaw  being  then  unliable  and  moving, 
thefe  mufcles  have  not  fuch  a  fixed  point  to  refift  their  actions.  Next, 
The  jaw  and  os  hyoides  being  brought  nearer,  the  curve  made  by  the  ten- 
don of  each  digaftric  mufcle  muft  be  diminifhed  ;  confequently  the  effect 
the  mufcle  would  have  on  the  os  hyoides  is  alfo  leffened  ;  whereas  it  ought 
rather  to  have  been  increafed,  becaufe  the  fpace  between  the  velum  pendu- 
lum palati  and  the  os  hyoides  is  increafed,  by  this  bone's  being  brought 
down  at  this  time.  Laftly,  The  mufcles  which  ferve  to  draw  down  the 
os  hyoides  being  now  in  contraction,  they  muft  prevent  the  action  of  the 
digaftrici. 

We  may  here  alfo  obferve  how  advantageoufly  the  tendinous  aponeu- 
rofes  of  the  digaftric  mufcles  are  ftretched  over  the  mylo-hyoidei  mufcles, 

,   •  for 
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for  raiting  the  root  of  the  tongue  along  with  the  os  hyoidcs ;  and  how  the 
ftylo-hyoidei  and  digaftric  mufcles  may  act  more  uniformly  and  in  more 
convenient  direction,  by  the  tendons  of  the  latter  paffing  through  the 
fubftance  of  the  former. 

I  come  now  to  fupply  the  function  which  I  have  endeavoured  to  de- 
prive the  digaftric  mufcles  of;  but  mufl  previoufly  remark,  that  the 
opening  of  the  mouth  does  not  only  depend  on  the  motion  of  the  lower 
jaw  downwards,  but  alfo  on  the  fuperior  jaw  being  raifed  up  by  the 
mufcles  which  extend  the  head  back.  This  fact  is  flrongly  denied  by 
the  generality  of  anatomifts  ;  and  really  palTed  unobferved  by  me,  till  my 
ingenious  friend,  and  quondam  pupil,  Dr  John  Pringle,  made  me  remark 
it :  and  any  one  may  convince  himfelf  of  the  truth  of  it,  by  putting  the 
blade  of  a  knife,  or  his  own  nail,  oppofite  to  the  conjoined  edges  of  the 
teeth  when  the  mouth  is  fliut ;  which  knife  being  held  unmoved  while 
the  mouth  is  opened,  he  may,  by  the  help  of  a  mirror,  fee  the  upper 
teeth  raifed  remarkably  at  every  aperture  he  performs.  The  larger 
fhare,  however,  of  the  mouth's  aperture  is,  in  the  ordinary  erect  pofition 
of  the  head,  made  by  the  lower  jaw's  being  brought  down  by  mufcles 
that  are  commonly  appropriated  to  the  tongue,  os  hyoides}  and  larynx ; 
which  are  capable,  in  my  opinion,  of  being  applied  not  only  to  this  ufe, 
but  to  fome  others  that  are  generally  overlooked. 

In  confidering  thefe  mufcles  in  refpect  of  the  lower  jaw,  imagine  the 
Jlerno-hyoidei  and genio- by oidei>  or  the  coraco-kyoidei  and  mylo-hyoidei,  to  act: 
at  the  fame  time ;  it  is  evident,  that  the  Jlevnam  and  fcapula  being  fixed  in 
comparifon  of  the  jaw,  thefe  mufcles  may  be  looked  on  as  digaflrics, 
whofe  middle  interfection  is  the  os  hyoides,  and  whofe  moveable  infertion 
is  the  lower  jaw.  Imagine  in  the  fame  manner  the  Jlerno-thyroidei,  thyro- 
hyoid^ hyoglojji,  and  genioglojfi,  to  act  all  together,  they  maybe  confidered 
as  two  many-bellied  mufcles  acting  on  the  lower  jaw,  which  they  will  be 
fufficient  deprefTors  of  in  length,  ftrength,  and  manner  of  infertion, 
without  Handing  in  need  of  affiflance  from  any  other  mufcles.  Befides 
what  might  reafonably  be  deduced  from  viewing  thefe  mufcles,  and  from 
pulling  them  in  the  diredion  of  their  fibres  in  a  dead  body,  in  proof  of 
their  being  employed  in  depreiling  the  jaw,  we  can  be  abundantly  fen- 
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fible  of  moft  of  them  acting  when  the  mouth  is  opened,  by  laying  our 
fingers  on  the  teguments  that  cover  them. 

Thefe  mufcles  do,  by  the  jaw's  defcending,  lofe  fomewhat  of  the  ad- 
vantageous infertion  which  they  have  when  the  mouth  is  fhut ;  for  the  os 
hyoides  will  defcend  fo  much  lefs  than  the  jaw-bone,  as  the  contraction 
of  the  mufcles  ( fituated  below  the  os  hyoides  is  lefs  than  the  joint  contrac- 
tion of  thefe  mufcles,  and  of  the  others  that  go  from  that  bone  to 
the  jaw.  To  mention  an  example  :  Suppofe  the  Jlemo-hyoidei  and  genio- 
hyoids only  to  act,  the  chin  will  be  brought  proportionally  fo  much  far- 
ther down  than  the  os  hyoides  defcends,  as  the  quantity  of  contraction  of 
both  Jlemo-hyoidei  and  genio-hyoidei  is  greater  than  the  contraction  of  the 
Jlemo-hyoidei  alone  ;  in  confequence,  then,  of  the  chin  being  brought  nearer 
to  the  os  hyoides,  the  mufcles  between  thefe  two  bones  come  to  have  a 
more  oblique  direction  to  the  jaw,  or  to  have  their  angles  of  infertion 
diminifhed,  and  their  force  in  pulling  the  jaw  down  leflened,  on  that 
account.  One  advantage,  however,  is  hereby  obtained,  that  the  root  of 
of  the  tongue,  larynx,  &c.  are  not  removed  too  far  out  of  their  place  ;  and 
that  lofs  of  advantageous  infertion  is  compenfated  another  way :  for,  when 
the  mufcles  above  and  below  the  os  hyoides  are  confidered  as  digaftrics,  it  is 
evident  that  this  bone  being  placed  farther  back  than  the  infertion  of  the 
mufcles  into  the  jaw,  a  confiderable  curve  muft  be  made  at  this  bony  in- 
terferon of  thefe  mufcles  ;  and  therefore,  by  becoming  ftraighter  in  their 
contraction,  they  muft  draw  the  os  hyoides  forward,  by  which  this  bone 
becomes  more  perpendicular  to  the  jaw,  and  the  mufcles  obtain  necefla- 
rily  a  more  favourable  direction.  But,  in  all  pofitions  of  the  os  hyoides 
in  refpect  of  the  jaw,  the  obliquity  of  the  mufcles  backward  is  great 
enough  to  oblige  the  condyles  of  the  lower  jaw,  when  advanced  on  the 
tubercles,  to  Hide  back  into  the  cavities  in  the  time  of  their  action ;  by 
which,  as  I  hinted  formerly,  luxations  are  prevented. 

This  motion  of  the  os  hyoides  forwards  and  downwards,  which  can  be 
felt  by  laying  a  finger  on  this  bone  when  the  mouth  is  opened,  leads 
ns  naturally  to  account  for  the  ufe  of  the  ligament  which  is  fent  out  from 
the  ftyloid  procefs  of  each  temporal  bone  to  be  fixed  to  each  appendix  of 
the  os  hyoides :  for  its  direction  is  exactly  fuch  as  prevents  this  bone  from 
being  drawn  too  far  out  of  its  place  by  the  mufcles  that  open  the  mouth  ; 
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whereas  it  can  be  of  little  effect  towards  fupporting  the  os  hyoides  and  other 
parts  connected  to  it,  unlefs  it  had  been  more  perpendicular.  I  imagine 
the  refiftance  which  thefe  ligaments  make  to  the  mufcles  below  the  os 
hyoides,  to  be  one  reafon  why  thefe  mufcles  do  not  bring  the  os  hyoides  fo 
far  down  proportionally  to  their  lengths,  as  the  others  above  it  feem  to 
deprefs  the  jaw,  in  opening  the  mouth :  Which  action  I  found  to  be  per- 
formed by  the  feveral  parts  concerned,  in  the  following  proportion ;  by 
(training,  I  can  open  my  mouth,  when  the  head  is  in  the  moft  natural 
eafy  polition,  till  the  diftance  between  my  anterior  dentes  incifores  is  if 
inch,  to  which  the  extenfor  mufcles  of  the  head  contributed  fomewhat 
lefs  than  half  an  inch  by  railing  the  upper  jaw,  the  os  hyoides  defcended 
about  as  much  more  than  half  an  inch  as  the  upper  jaw  wanted  of  it,  and 
confequently  the  mufcles  between  the  lower  jaw  and  os  hyoides  contracted 
one  third  of  the  whole  fpace.  I  chofe  this  {training  pofture,  becaufe  any 
other  degree  of  opening  the  mouth  cannot  well  be  determined  :  but  I  am 
at  the  fame  time  fenlible,  that,  where  no  fuch  violent  contraction  of 
mufcles  is  required,  the  proportional  motions  of  thefe  parts  will  be  diffe- 
rent from  what  I  have  juft  now  defcribed  them  ;  and,  when  the  head  is 
extended  very  far  back,  the  lower  jaw  only  is  moved  in  opening  the  mouth, 
whereas  this  action  is  chiefly  performed  by  railing  the  upper  jaw  when 
the  head  is  bended  much  forward. 

Suppoling,  then,  the  mylo-hyoidei,  genio-hyoidei,  genio-glojfi,  hyo-glojfi, 
flerno-hyoidei,  coraco-hyoidei,  thyro-hyoidei  and Jierno-thyroidei  mufcles  always 
to  be  employed  in  drawing  down  the  jaw  conjunctly,  (whereof  however 
in  ordinary  occafions  fome  may  be  unactive),  the  force  they  are  capable  of 
exerting  will  be  considerably  lefs  than  that  of  the  levators.  From  thence 
we  may  learn,  how  the  whole  parts  being  left  to  their  natural  action,  the 
lower  jaw  may  be  fupported  and  the  mouth  kept  fhut  by  the  fuperior 
power  in  the  levators  ;  whereas  the  deprefibrs  in  their  voluntary  contrac- 
tion (which  is  vaftly  greater  in  all  mufcles  than  the  natural)  may  be  ca- 
pable of  overcoming  the  natural  force  of  the  levators.  Hence  alfo  we  may 
fee  the  reafon  of  the  jaw's  falling  down  by  its  own  weight,  when  the  na- 
tural contraction  of  all  the  mufcles  is  weakened  by  palfy,  drunkennefs, 
or  fleepj  or  how,  on  the  contrary,  the  mouth  is  violently  kept  fhut, 
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when  the  mufcles  are  preternaturally  contracted,  as  in  convulfions,  in- 
flammations, &c. 

Thefe  mufcles,  which  are  fo  well  adapted  for  depreffing  the  lower  jaw, 
are  capable  of  performing  very  different  functions  when  the  lower  jaw  is 
kept  firm  by  the  mnfcles  which  raife  it.  If  they  a£t  at  different  times, 
the  mod  remarkable  of  their  actions  will  be  thefe ;  the  genio-gloffi^  hyo- 
gloji,  genio-byoidei,  and  mylo-hyoides,  will  pull  the  os  hyo'ides  and  tongue  up- 
wards and  forwards.  If  with  thefe  the  thyro-hyoidei  act,  the  larynx  will 
alfo  be  brought  along  with  the  other  parts  ;  if  with  all  yet  mentioned  the 
fterno-hyoidei  and  coraco-hyoidei  act,  the  larynx  only  will  be  brought 
nearer  to  the  os  hyo'ides.  If  the  thyro-hyoidei  alone  act,  the  os  hyo'ides  and 
thyroid  cartilage  will  approach  each  other  proportionally  to  their  mobility. 
If  the  fterno-hyoidei  and  coraco-hyoidei  act  with  the  former,  the  os  hyo'tdes 
will  defcend  to  the  cartilage.  If  to  thefe  the  fterno-thyroidei  are  joined, 
then  the  tongue,  os  hyo'ides^  and  larynx,  will  be  brought  down.  All  the 
other  combined  actions  of  thefe  parts  are  eafily  deducible  from  thofe  men- 
tioned. If  thefe  mufcles_a<5l  all  together,  and  the  jaw  is  kept  firm  at  the 
fame  time  by  its  levators,  they  have  an  effect  not  fo  generally  remarked ; 
which  is,  the  bending  of  the  head  forward,  the  articulations  of  the  head 
and  of  the  fuperior  vertebras  being  the  neareft  moveable  joints  :  And,  in 
this  action,  thefe  mufcles  muft  have  very  great  advantage  by  the  great 
diftance  of  their  infertion  from  the  centre  of  motion  ;  or,  in  other  words, 
by  the  length  of  the  vectis  they  act  with.  As  an  evidence  of  the  fact,  let 
any  one's  head  be  pulled  or  pufhed  violently  backward,  his  jaws  are 
preffed  ftrongly  together,  and  his  throat  is  tenfe  with  his  larynx  advanced, 
while  he  {trains  to  refill  the  force  applied  :  This  the  painters  feem  to  have 
been  abundantly  more  fenfible  of  than  the  anatomifts. 

The  fum  of  all  I  have  argued  for,  concerning  thefe  mufcles,  may  be 
deduced  in  thefe  few  propofitions. 

The  digaflric  mufcles  ferve  to  draw  up  the  os  hyo'ides  and  parts  annexed 
to  it  in  deglutition. 

In  opening  the  mouth,  the  head  is  extended,  and  the  whole  mufcles  of 
any  confiderable  length  and  bignefs  fituated  betwixt  the  fternum  and 
chin  (except  the  digaftrici)  are  put  into  action,  the  os  byoidesyX$c.  are 
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drawn  down  and  advanced  forward  ;  if  the  jaw-bone  was  brought  for- 
ward, it  is  made  to  Aide  back. 

When  the  mouth  is  kept  {hut,  or  the  jaw-bone  is  made  firm  by  its  le- 
vators in  any  degree  of  the  aperture  of  the  mouth,  that  range  of  mufcles 
juft  now  mentioned  may  either  contract  fucceffively,  and  then  they  act 
as  commonly  defcribed ;  unlefs  that,  by  being  varioufly  combined,  they 
may  be  differently  determined  to  pull  up  one  part,  or  to  deprefs  another : 
Or,  if  all  the  mufcles  acl:  together,  they  confpire  to  bend  the  head  forward. 

When  the  condyles  of  the  lower  jaw  are  luxated,  the  mouth  Hands 
open,  and  cannot  be  fhut.  This  Mr  Petit  (a)  afcribes  to  the  direction  of 
the  fibres  of  the  mufcles  that  raife  this  bone,  being  fo  altered  in  refpect  of 
the  condyles,  that  thefe  procefTes  come  to  be  fituated  in  a  ftraight  line 
drawn  from  the  origin  to  the  infertion  of  the  mufcles  ;  and  therefore  thefe 
mufcles  can  have  no  other  effect  than  to  prefs  the  condyles  clofer  to  the 
temporal  bones.  It  is  evident,  however,  that  this  cannot  obtain  in  moft 
of  thefe  mufcles;  as,  for  inftance,  in  the  maffeter  and  internal  pterygoid: 
nay,  the  external  pterygoid  would  feem  to  gain  as  much  more  in  this 
morbid  fituation  as  the  temporal  lofe ;  and  I  have  feen  people  labouring 
under  a  luxation  of  the  lower  jaw,  whofe  mouth  flood  open  to  a  certain 
degree,  but  they  could  {till  open  it  farther,  and  bring  it  back  again  by 
the  elevator  mufcles  of  the  jaw.  The  plain  caufe  of  the  mouth's  not  {hut- 
ting in  the  luxation  is  the  flipping  of  the  coronoid  procefTes  under  the 
anterior  root  of  the  zygoma,  and  their  being  prefTed  on  that  bone  :  which 
is,  I  fuppofe,  one  reafon  why,  after  attempting  the  reduction  of  fuch  a 
luxation,  by  fimply  prefling  or  finking  the  fore-part  of  the  jaw  upwards; 
or,  after  applying  any  other  force  that  preffes  the  coronoid  procefTes  vio- 
lently upon  the  bones  of  the  upper  jaw;  a  tenfion  and  inflammation  may 
be  brought  on  the  parts  hereabouts,  and  particularly  on  the  temporal 
mufcles ;  which  afterwards  may  be  followed  by  all  the  other  fymptoms  of 
a  pricked,  bruifed,  or  wounded  tendon,  taken  notice  of  by  Hippocrates  ; 
becaufe  the  tendon  of  the  temporal  mufcle  of  the  luxated  fide  mufl  fuffer 
thefe  very  injuries,  by  being  intercepted  betwixt  the  corone  and  the  os 
maxillare  or  maxillarum. 

H  h  2  This 
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This  caufe  of  the  mouth's  remaining  open  in  a  luxation  which  I  have 
affigned,  was  the  common  reafon  given  for  it  before  Mr  Petit,  and  is 
ftrenuoufly  defended  by  one  of  his  critics  (o)  :  therefore  I  needed  not  have 
mentioned  it,  if  Mr  Petit's  book  was  not  in  the  hands  of  a  great  many 
young  ftudents  here,  and  the  other  known  to  few  ;  and  I  hope  the  other 
circumftances  added,  which  are  at  leaft  not  fo  commonly  remarked,  will 
plead  my  excufe. 

I  have  more  than  once  found  Mr  Petit's  method  of  reducing  the  luxated 
jaw-bone  ineffectual,  after  the  mufcles  had  been  fwelled  by  unartful  at- 
tempts of  reduction ;  but  have  fucceeded  by  a  very  fmall  improvement 
on  that  excellent  method  :  which  was,  to  wrap  linen  fo  thick  round  my 
two  thumbs,  that  I  could  fcarce  introduce  them  betwixt  the  pofterior 
grinders  ;  then  taking  hold  of  the  bafe  of  the  jaw  with  my  fingers,  and 
applying  my  palms  under  the  chin,  I  preffed  down  and  pulled  forward  the 
pofterior  part  of  the  jaw  with  my  fingers  and  the  points  of  my  thumbs, 
which  is  the  whole  of  Mr  Petit's  method ;  and  at  the  fame  time,  I  thruft 
the  anterior  part  of  the  jaw  upwards  with  my  palms,  fo  that,  the  jaw  be- 
ing made  ufe  of  as  a  lever  to  which  the  laft  joint  of  the  thumbs  ferved  as 
a  prop,  I  acquired  a  confiderable  additional  force,  to  which  the  mufcles 
were  obliged  to  yield,  and  the  condyles  were  difengaged  entirely  from 
the  zygoma,  and  brought  down,  after  which  they  Aide  backwards  with 
the  leaft  affiftance,  and  the  reduction  is  fully  made. 

When  the  thumbs  employed,  as  juft  now  defcribed,  have  not  force 
enough  to  make  the  reduction,  my  friend  Dr  Simpfon,  profelfor  of  me- 
dicine at  St  Andrew's,  makes  ufe  of  a  round  piece  of  wood  eight  or  nine 
inches  long,  one  end  of  which  is  cut  into  the  form  of  a  wedge,  to  intro- 
duce it  between  the  teeth  of  the  luxated  fide,  with  the  thinneft  part  as  far 
back  as  the  pofterior  grinders;  when,  having  the  head  fecured,  and  railing 
the  chin,  he  pufhes  the  other  end  of  the  wood  upwards  to  deprefs  the 
back  part  of  the  jaw  with  the  thin  end,  by  which  the  force  is  much  greater 
than  the  thumbs  can  exert. 

The  origin  and  courfe  of  the  CHORDA  TYMPANI  being  defcribed 
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by  few  authors,  and  fcarce  delineated  by  any  in  the  natural  poiition,  and 
the  figure  eafily  admitting  of  the  reprefentation  of  the  inferior  maxillary 
branch  of  the  fifth  pair  of  nerves,  as  it  comes  out  of  the  fkull,  and  divides 
into  its  branches,  I  have  caufed  that  nerve  and  the  chorda  tympani  to  be 
painted,  which  I  mall  fay,  with  the  generality  of  anatomifts,  proceeds  or 
is  fent  off  from  that  nerve,  though  I  rather  incline  to  think  it  a  branch  of 
the  portio  dura  of  the  feventh  pair  united  to  the  fifth.  The  chorda  tympani 
takes  its  origin  moft  frequently  from  that  branch  of  the  fifth  pair  that  is 
bellowed  on  the  tongue ;  but  I  have  feen  it  fometimes  rife  from  the  trunk 
which  furnifhes  the  branch  given  to  the  tongue,  and  the  other  that  enters 
the  pofterior  hole  of  the  lower  jaw.  The  chorda  immediately  after  its 
rife  runs  backwards  and  outwards,  involved  in  a  cellular  fubflance,  till  it 
links  within  the  bony  part  of  the  tuba  Euflachiana.  The  fituation  of  the 
fkull  in  drawing  this  figure  would  not  allow  me  to  delineate  more  of  this 
chord,  without  destroying  fome  parts  that  were  chiefly  defigned  to  be  il- 
luftrated  here:  wherefore  I  mall  refer  toTab.  xiii.  and  vii.  of  Du  Verney's 
Traite  de  F organs  de  Vouie  for  what  remains  of  it;  and  feeing  our  common 
fy Items,  nay  the  authors  who  have  exprefsly  treated  of  the  nerves,  pafs 
the  defcription  of  this  nerve  generally  very  flightly,  I  mall  tranflate  Mr 
Du  Verney's  defcription,  which  is  the  fulleft  and  moft  exad:  I  know. 

The  little  nerve  (fays  he,  page  51.)  that  croffes  the  tympanum,  has 
its  origin  immediately  from  the  branch  of  the  fifth  pair  of  nerves, 
which  defcends  to  be  diftributed  to  the  fide  of  the  tongue.  This  little 
"  nerve  afcends  to  the  exterior  fide  of  the  bony  part  of  the  tuba  Eujla- 
"  chiana;  and,  following  the  courfe  of  the  external  (commonly  called  now 
"  the  oblique)  mufcle  of  the  malleus  over  which  it  lies,  it  enters  by  the 
"  fame  aperture  into  the  tympanum:  then  it  paffes  under  the  tendon  of 
$  the  internal  mufcle,  and,  defcending  obliquely  from  before  backwards, 
it  lies  upon  the  membrane  of  the  tympanum;  and,  paffing  before  the 
'  long  leg  of  the  incus,  it  at  laft  efcapes  out  of  the  cavity  of  the  tympa- 
,  to  enter  into  a  fmall  canal  formed  in  the  os  petrofum,  and  is  joined 
to  the  portio  dura  of  the  auditory  nerve,  a  little  before  the  portio  dura 
makes  its  exit  from  its  canal." 

The  only  remark  I  have  to  make  on  this  defcription  is,  That  I  am  at  a 
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lofs  how  to  underffcand  the  words,  It  lies  upon  the  membrana  tympani  [a]  j 
for  it  does  not  appear  to  be  immediately  contiguous  to  that  membrane. 

I  have  alfo  caufed  the  Tuba  Euflachiana  to  be  repreiented  in  this  figure, 
in  full  view,  that  one,  by  fupplying  in  his  imagination  the  velum  pendulum 
palati  and  uvula  depending  obliquely  from  the  edge  of  the  palate-bones, 
or  by  confulting  Du  Verney's  tab.  ix.  fig.  2.  may  eafily  underftand  the 
true  fituation  of  the  orifices  of  the  tubas,  which  fome  anatomifts  feem  not 
to  be  entirely  well  acquainted  with,  though  it  is  an  anatomical  fact  ne- 
cefTary  to  be  exactly  underfhood;  efpecially  if  it  fhall  be  found,  that  the 
method  of  injecting  medicines  by  this  canal  for  curing  deafnefs  in  feveral 
cafes  fhall  prove  fuccefsful,  which  there  is  a  great  probability  it  fhould, 
and  of  which  Mr  Guyot  gives  a  good  inftance  by  relating  his  own 
cure  [b).  The  inftrument  he  made  ufe  of  for  injecting  the  medicines  is 
defcribed  at  great  length  by  Mr  Garengeot,  in  his  treatife  of  chirurgical 
mjlruments. 

By  authors  neglecting  to  explain  the  method  they  took  to  reprefent 
the  parts  delineated  in  their  figures,  difengaged  from  all  the  others  to 
which  they  are  naturally  contiguous  and  adherent  in  the  body,  I  have 
often  obferved  younger  anatomifts  utterly  at  a  lofs  to  fearch  out  the  parts, 
which  they  imagined  they  underftood  exactly  the  fituation  and  ftructure 
of,  from  the  reprefentation  authors  had  made  of  them.  To  prevent  fuch 
an  inconvenience  in  the  prefent  cafe,  I  fhall  inform  the  reader  how  the 
bones  appear  fo  bare,  and  yet  the  fofter  parts  which  were  defigned  to 
be  reprefented  are  preferved  entire. 

Mr  Cowper,  who  both  drew  and  engraved  the  following  figure,  not 
having  been  formerly  in  ufe  to  work  upon  anatomical  fubjects,  I  put  a 
fkull  perfectly  cleaned  in  the  proper  attitude,  and  let  him  draw  it  at  his 
leifure ;  then  I  caufed  him  to  fupply  the  other  parts  painted  from  the  firft 
recent  fubject  I  had  afterwards,  whofe  fkull  was  very  near  of  the  fame 
dimenfions,  having  previoufiy  made  the  bones  as  bare  as  I  could  without 
boiling  or  macerating,  and  without  injuring  the  foft  parts  defigned  to  be 
illuflrated ;  which  method  has  had  a  good  effect,  by  making  the  whole 
figure  more  fimple  and  beautiful. 

EXPLI- 

[a)  II  fc  couche  fur  la  peau  de  tambour.  (/>)  H  it.  de  l'Acad.  des  Sciences.  1724. 
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EXPLICATION  of  Plate  II.  Fig.  i. 

A,  The  occipital  bone. 

B,  The  lamboid  future. 

C,  The  great  hole  of  the  occipital  bone  through  which  the  medulla  Jpi- 
nalh  parTes. 

D  D,  The  condyles  of  the  os  occipitis. 

E  E,  The  maftoid  procefles  of  the  temporal  bones. 

F  F,  The  ftyloid  proceffes. 

GG,  The  zygomatic  proceffes. 

H  H,  The  holes  through  which  the  lateral  finufes  and  eight  pair  of 
nerves  pafs. 

1 1,  The  paflages  of  the  carotid  arteries. 

KK,  The  external  wings  of  the  pterygoid  procefTes  of  the  fphcnoid 
bone. 

L  L.  The  internal  alae. 
M  M,  The  external  ears. 

N,  The  left  temporal  procefs  of  the  fphenoid  bone.. 
O,  The  back  part  of  the  vomer. 

P  P,  The  part  of  the  parotid  glands  lodged  in  the  back-part  of  the  ca- 
vities which  receive  the  condyles  of  the  lower  jaw. 
Q^C^,  The  tubue  JLuJlachiana. 

a,  The  tubercle  of  the  left  temporal  bone  on  which  the  condyle  of  the 
lower  jaw  moves  when  the  maxilla  is  drawn  forwards. 

The  cavity  behind  that  tubercle  wherein  the  condyle  is  commonly 
lodged..  The  furrounding  ligaments  hinder  this  cavity  from  being  fully 
reprefented. 

c,  The  ligament  which  connects  the  moveable  cartilage  to  the  tempo- 
ral bone. 

The  moveable  cartilage  of  the  right  fide  brought  forwards  on  the 
tubercle  that  it  might  be  fully  feen. 

e,  The  circular  ligament  which  connects  the  cartilage  to  the  condyle 
of  the  j  aw, 

/,  That 
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f9  That  part  of  the  external  pterygoid  mufcle  which  is  inferted  into  the 
moveable  cartilage,  and  ferves  to  pull  it  forwards. 

ggy  The  third  branch  of  the  fifth  pair  of  nerves  coming  out  of  the 
fkull. 

h  h,  The  branches  of  that  nerve  given  to  the  temporal  and  mafTeter 
mufcles. 

i  i,  The  chorda  tympani  fent  off  from  the  branch  of  that  nerve  which  is 
diftributed  to  the  tongue. 

For  the  fake  of  young  anatomifts,  whofe  imagination  might  not  be 
able  to  fupply  the  want  of  figures  to  explain  what  is  above  written, 
thofe  on  Plate  I.  are  given :  Where, 

Fig.  6.  is  a  copy  of  as  much  of  Cowper's  tab.  xxiii.  Myotom.  as  re- 
lates to  the  parts  in  queftion,  with  the  addition  of  two  or  three  pricked 
lines  ;  the  view  here  reprefented  being  a  direct  one  of  the  left  fide,  with 
the  head  reclined  towards  the  right,  and  the  mufcles  in  an  unactive  ftate. 

A,  Denotes  the  bafe  of  the  lower  jaw,  to  which  the  anterior  head  of 
the  digaflric  mufcle  is  fixed. 

B,  the  part  of  the  temporal  bone  from  which  the  other  head  of  the  di- 
gaflric rifes. 

C,  The  os  hyoides. 

D,  The  internal  jugular  vein  filled  with  wax. 

E,  The  anterior  head  of  the  digaftric  mufcle. 

F,  The  poflerior  flefhy  belly  of  the  fame  mufcle. 
G^,  The  middle  tendon  common  to  both  thefe  heads. 

H,  A  ftrong  aponeurofis  fent  from  that  tendon  to  the  os  hyoides. 

i,  Part  of  that  tendon  raifed  into  a  convexity  forwards,  by  the  over- 
diftended  jugular  vein. 

K,  The  Jiylo-hyoid  mufcle,  through  which  the  tendon  of  the  digaflric 
pafTes. 

L,  The  extremity  of  the  Jiylo-hyoid  mufcle,  that  is  fixed  to  the  os  hyoides. 
Fig.  7.  Reprefents  the  direct  anterior  view  of  the  Jiylo-hyoid  and  diga- 
ftric mufcles,  with  the  os  hyoides,  when  the  head  is  drawn  much  back. 
The  letters  common  to  this  figure,  with  the  former,  denoting  the  fame 

,  parts, 
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parts,  a  comparifon  of  the  two  figures  will  fliew  what  the  effect  of  the 
different  attitudes  is. 

Befides  what  is  common  to  both,  q  q  here  point  out  the  great  curve  of 
the  round  tendons  to  be  at  the  fame  part  where  the  nrong  aponeurofis  H 
goes  off  to  the  os  hyoidcs. 

P  is  the  thin  aponeurofis  of  the  digaftric  mufcle,  fpread  upon  the  mylo- 
hyoid mufeles. 

You  fee,  then,  that  Mr  Cowper  paints  no  ligamentous  pulley  here  for 
the  round  tendon  of  the  digaftric  mufcle  to  move  in  ;  nor  has  he  any  in 
tab.  3 1 .  Myotom.  where  the  digaftric  is  again  reprefented  :  but  in  both  he- 
delineates  the  aponeurofis  fixed  to  the  os  hyoides,  which  he  mentions  in 
his  defcription,  num.  68.  as  a  conftant  thing,  as  I  always  find  it.  But 
he  is  obliged  to  acknowledge  (notwithftanding  the  fondnefs  he  expreffes 
for  being  the  firft  who  Ihewed  the  mechanifm  by  which  the  digaftrics  aft 
on  the  lower  jaw)  that  the  tendon  paffes  through  the  ftylo-hyoideus,  and 
an  annular  ligament,  or  fometimes  a  membranous  inclofure.  I  ftill  af- 
firm, that  I  never  faw  any  ligament,  fuch  as  ties  down  the  mufeles  of  the 
hand,  fingers,  foot,  toes,  or  any  other  mufcle,  whofe  action  is  determi- 
ned by  a  band,  or  ligament,  to  any  direction  different  from  the  ftraight. 
courfe  of  its  fleihy  fibres  ;  and  that  what  is  called  the  annular  ligament 
of  the  tendon  of  the  digaftric  mufcle,  is  no  other  than  the  common  cel- 
lular membrane,  which  ftretches  with  the  leaft  force  drawing  it,  and 
readily  rifes  into  cells  upon  blowing  air  into  it. 

Some  have  fancied  that  the  ftylo-hyoideus  mufcle  ferves  as  a  pulley  to 
the  tendon  of  the  digaftric  :  but  any  who  have  ever  diffect'ed  mufeles, 
muft  know,  that  their  flefhy  fibres  are  connected  to  each  other  by  fuch 
weak  fibres  as  can  make  very  little  refiftance  ;  and,  in  diffecting  this  part 
of  the  ftylo-hyoideus  mufcle,  we  fcarce  can  hold  it  with  a  hook  or  for- 
ceps fo  tenfe  as  to  diffect  it  clean,  without  the  rifk  of  tearing  its  fibres 
afunder ;  which  plainly  {hows  it  to  be  too  weak  for  the  ufe  they  affign 
it.  They  ought  to  have  alfo  confidered,  that  the  tendon  has  no  curve 
where  it  paffes  through  this  mufcle  ;  which  is  a  fure  figii  that  the  mufcle 
does  not  ferve  as  a  pulley  to  it. 

Though  there  were  a  pulley  through  which  this  tendon  pafled,  it  could 
be  of  no  ufe,  fo  long  as  the  tendon  is  tied  to  the  os  byoides ;  for  the  apo- 

I  i  neurofis 
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neurofis  H  hinders  its  play,  in  the  fame  way  as  threads  tied  to  a  cord  laid 
over  a  pulley,  and  to  the  fcrew  or  ropes  by  which  the  pulley  is  fufpended, 
prevent  the  motion  of  the  cord. 

It  has  been  faid,  that  though  there  is  a  great  curve  in  the  middle  of 
each  digaftric  mufcle  when  the  head  is  extended  backwards,  yet  it  be- 
comes ftraight  when  the  head  is  bended  forwards  ;  and  that,  when  thefe 

mufcles  are  ftraight,  they  may  bring  the  lower  jaw  down.  To  this 

it  may  be  replied,  1.  That  the  digaftric  mufcles  never  are  ftraight ;  there 
is  a  curve  in  them  when  the  chin  touches  the  breaft.  2.  If  they  were 
to  pull  the  jaw  down,  they  muft  draw  the  os  byoides  upwards  and  back- 
wards ;  whereas  this  bone  defcends  and  advances  forwards  when  the 
mouth  is  opened.  3.  In  this  fituation  of  the  head,  bended  fo  greatly 
forwards,  which  is  fuppofed  to  be  the  proper  one  for  the  action  of  the 
digaftric  mufcles,  the  mouth  is  not  opened  by  the  defcent  of  the  lower 
jaw,  but  by  the  upper  one  only  being  raifed. 

One  may  readily  judge  from  the  figures  what  the  action  of  this  diga- 
ftric mufcle  muft  be.  If  the  pofterior  head,  F,  alone  act,  the  middle  ten- 
don will  be  drawn  backwards  till  the  aponeurofis  ftiufHes  from  tn  to  0  ; 
which  is  a  very  fmall  fpace  in  Mr  Cowper's  figure,  and  muft  be  much 
lefs  in  mine ;  after  which,  this  head  acts  on  the  os  byoides. 

The  anterior  belly,  E,  acting  alone,  the  extremity  of  the  aponeuroiis, 
H,  is  brought  from  m  to  n  ;  which  is  as  much  as  this  head  could  be  ex- 
j)ected  to  contract. 

If  both  heads  act  while  the  os  byoides  is  not  kept  down,  the  mufcle  be- 
comes ftraighter,  approaching  the  line  r,  till  its  axis  is  placed  in  that 
line  ;  which  I  have  endeavoured  to  prove  is  the  proper  office  of  this 
mufcle  in  deglutition,  in  which  it  is  affifted  by  the  ftylo-hyoideus,  K. 

If  both  heads  contract  while  the  mufcles  which  pull  the  os  byoides 
down  are  in  action,  the  tendon  G  will  be  raifed  towards  r,  till  the  apo- 
neurofis  H  is  made  ftraight  and  tenfe.  Both  bellies  then  continuing  to 
contract  in  this  fituation,  they  will  confpire  in  their  efforts  to  draw  the 
os  byoides  upwards  ;  befides  which,  the  anterior  head  pulls  alfo  the  jaw  A. 
Before  the  jaw  can  be  deprefled,  the  os  byoides  C  muft  be  fo  firmly  kept 
down  by  its  mufcles,  that  it  ihall  be  more  difficultly  raifed  than  the  jaw 
can  be  deprefled  ;  otherwife  E  would  move  the  os  byoides  upwards,  with- 
out 
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out  any  effect  on  the  jaw.  Since  therefore  the  jaw  can  be  depreffed  with 
no  greater  force  than  what  is  employed  to  pull  the  os  byoides  down,  it 
will  neceffarily  follow,  that  whatever  diminifhes  the  force  pulling  the  os 
hyoides  down,  muft  hinder,  inftead  of  affifting,  the  depreffion  of  the  jaw. 
But  in  the  prefent  fuppofition,  of  both  heads  of  the  digaftric  mufcle  con- 
trading  in  the  iituation  above  defcribed,  it  is  evident,  that  the  pofterior 
head  can  have  no  effect  on  the  jaw,  but  exerts  its  whole  force  in  pulling 
the  os  hyoides  upwards,  by  which  it  counteracts  the  mufcles,  i.  e.  dimi- 
nimes  the  force  that  draws  the  os  byoides  down,  (which  the  anterior  head 
cannot  increafe),  and  confequently  the  jaw  is  depreffed,  or  the  mouth  is 
opened  with  lefs  force,  when  the  digaftric  mufcle  contracts,  than  when  it 
is  unactive.  From  all  which,  efpecially  if  joined  to  the  experiments  men- 
tioned in  the  article  to  which  this  is  a  fupplement,  it  appears  evident  to 
me,  that  the  depreffion  of  the  jaw  is  no  more  the  office  of, the  digraftic 
than  the  extenfion  of  the  fore-arm  is  the  office  of  the  brachiaus  interims. 

The  preceding  article  *  having  been  feverely  criticifed,  without  con- 
vincing me  that  1  am  in  the  errors  imputed  to  me,  I  think  myfelf  obliged 
to  offer  what  arguments  I  can  in  fupport  of  thefe  articles. 

My  firft  critic  is  the  famous  Mr  Window,  one  of  the  greateft  matters 
in  anatomy,  to  whom  the  world  is  infinitely  obliged  for  numerous  im- 
provements and  difcoveries,  and  who  appears,  from  his  writings,  to  be 
a  fcrupuloufly  honeft  man. 

The  fecond  is  Mr  Ferrein,  who  has  given  feveral  fpecimens  of  his  accu- 
racy and  ingenuity,  publifhed  among  the  memoirs  of  the  French  aca- 
demy of  fciences,  and  in  his  other  writings. 

The  third  is  Profeffor  Walther  of  Leipfic,  who  is  author  of  numerous 
anatomical,  phyfiological,  and  medical  tracts,  which  fhew  him  indu- 
ftrious  and  learned. 

Thefe  gentlemen  have  argued  fo  differently,  that  I  muft  confider  each 
by  himfelf. 

*  When  firft  publifhed  in  the  Edinburgh  Medical  Eflays  ;  being  Art.  xi.  of  Vol.  I.  and 
Art.  xiii.  of  Vol.  IIL 
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ANSWER  to  Mr  WINSLOW. 

R.  Winslow  (a)  obferves,  i.  That  at  the  end  of  Vol.  I.  of  the  Medical 
Effays,  &c.  publiftied  in  1733,  notice  is  taken  of  his  Expofition  Ana- 
tomique,  publifhed  in  the  year  1732.  2.  That  Dr  Douglas's  tranflation  of 
the  expofition  was  publiftied  in  1732.  3.  That  the  3d  volume  of  Effays 
was  publifhed  in  1735. 

I  fancy  the  meaning  of  thefe  obfervations  is  to  infinuate,  that  I  was  the 
firft  aggreffor ;  and  therefore,  to  fet  this  matter  in  its  true  light,  I  muft 
remark, 

ii  That  our  Vol.  I.  which  is  properly  for  June  1731 — May  1732,  was 
publiftied  in  1732,  notwithstanding  the  bookfellers  having  put  1733  upon 
its  title-page,  according  to  the  common  practice  of  people  of  that  bufi- 
nefs  when  they  publifti  books  near  the  end  of  a  year;  and  that  this  vo- 
lume was  flopped  feveral  weeks  at  the  prefs,  after  more  than  two  thirds 
of  the  fheets  were  caft  off. — When  my  remarks  on  the  articulation,  &c, 
of  the  lower  jaw,  were  read  to  the  Society  in  1 73 1,  and  when  they  were 
printed,  I  knew  no  more  of  the  expofition,  than  that  a  fyftem  of  ana- 
tomy was  long  and  impatiently  expected  from  Mr  Winflow. 

2.  There  muft  be  a  typographical  error  in  the  fecond  obfervation  ;  for 
1 734  is  on  the  title-page  of  Dr  Douglas's  tranflation  of  the  expofition  ; 
nor  could  a  tranflation  of  fuch  a  book  have  well  been  publifhed  fooner  af- 
ter the  original. 

3.  When  vol.  iii.  of  Effays  was  publiftied,  I  did  not  know  Mr  Winflow's 
opinion  concerning  the  point  now  in  difpute,  but  did  not  fee  reafon  to 
embrace  it. 

The  obfervations  are  followed  by  an  accurate  account  of  Mr  Winflow's 
doctrine,  and  then  mine  is  attacked. 

On  my  argument  of  the  digaftric  mufcles  being  too  ftiort  for  drawing 
down  the  lower  jaw  in  opening  the  mouth  (£),  it  is  remarked,  (p.  1 85, 410. 
p.  259, 1 2mo.)  that  the  lower  jaw  being  a  crooked  lever,  a  fmall  motion  at  its 

angles 

(0)  Mem.  de  l'Acad.  des  Sciences,  1742,  p.  178  of  4to  edit,  or  p.  239  of  nmo. 
(b)  See  p. 
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angles  muft  make  a  confiderable  one  at  the  chin;  and  that  the  digaftric 
mufcles  may  be  regarded  as  if  their  infertion  was  towards  its  angles,  there- 
fore a  fmall  quantity  of  contraction  of  the  fibres  of  thefe  mufcles  is  only 
required. 

All  will  agree,  that  the  motions  of  the  feveral  parts  of  the  lower  jaw, 
and  of  every  other  bone,  are  in  proportion  to  their  diftances  from  their 
common  centre  of  motion ;  and  therefore  the  angles  of  the  jaw  move 
much  lefs  than  the  chin  does.  But  this  is  no  reafon  why  the  digaftric 
mufcles  fhould  be  regarded  as  if  they  were  inferted  into  the  angles,  when 
they  are  inferted  into  a  part  of  the  jaw  which  has  a  much  larger  motion 
than  the  angles  have,  in  proportion  to  which  motion  they  muft  contract ; 
and  the  quantity  of  this  contraction  muft  be  according  to  the  length  of 
their  fibres,  which  I  ftill  think  are  too  fhort  for  fuch  an  office.  This  is 
confirmed  by  the  difTection  of  quadrupeds  and  birds,  whofe  digaftric 
mufcles  deprefs  the  lower  jaw ;  for  in  them  thefe  mufcles  are  not  infert- 
ed into  the  fore-part  of  the  jaw,  but  much  nearer  to  its  centre  of  mo- 
tion. 

In  ftating  my  fecond  objection,  Mr  Winflow  has  twice  omitted  the 
word  proportional,  and  from  thence  is  led  to  criticife  me  (p.  187,  4to= 
251,  i2mo.)  for  what  I  have  not  faid. 

.1  have  fo  good  an  opinion  of  Mr  Winflow's  integrity,  that  I  fhall  give 
this  hint,  without  entering  into  any  argument,  believing  that  it  will  be 
fufficient  to  make  him  wifh  thefe  remarks  had  been  omitted. 

In  anfwer  to  this  2d  objection,  (p.  187,-252),  and  in  fome  other  parts 
of  his  Memoir  e,  Mr  Winilow  alfo  interprets  what  I  called  the  angle  of  in- 
fertion of  the  digaftric  mufcles,  as  if  I  meant  by  it  the  curvature  of  the 
tendons  of  thefe  mufcles. 

What  has  occafioned  this  miftake,  I  cannot  tell ;  for  I  have  always  na- 
med them  differently  :  and  I  thought  every  one  had  known  what  is  meant 
by  the  angle  of  infertion  of  a  mufcle  into  a  bone,  to  wit,  the  angle  be- 
tween the  mufcle  and  the  bone ;  and  that  the  nearer  this  angle  is  to  a 
right  one,  the  mufcle  always  acted,  cateris  paribus,  with  greater  advan- 
tage. In  the  prefent  queftion,  it  might  be  eafily  demonftrated,  that 

the  nearer  perpendicular  a  mufcle  fixed  at  one  end  to  the  os  hy aides,  and 
to  the  chin  at  the  other  end,  is  to  a  line  drawn  from  the  axis  of  the  jaw 
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through  the  part  of  the  os  hyoides  where  the  mufcle  is  fixed,  the  larger 
angle  it  muft  act  with  in  drawing  the  jaw  down  :  confequently  the  diga- 
ftric mufcles  act  with  a  larger  angle  when  the  head  is  reclined  back,  and 
with  a  lefs  one  as  the  chin  is  depreffed ;  that  is,  thefe  mufcles  have  a  lefs 
angle  of  infertion  as  they  continue  to  act ;  whereas  mod  other  mufcles 
obtain  a  larger  angle  of  infertion  as  they  act.  Thus  when  the  fore-arm 
is  extended,  the  biceps  and  brachiaus  interims  are  inferted  at  a  very  acute 
angle  ;  but  as  the  fore- arm  bends,  the  angle  of  their  infertion  increafes. 

Whether  the  aponeurosis  of  the  digaftric  mufcles  is  long  and  loofe 
enough,  to  muffle  as  much  as  is  fufficient  for  their  action,  if  they  were 
deprefTors  of  the  jaw,  is  the  next  point  in  which  Mr  Window  and  I  dif- 
fer, and  which  other  anatomifls  infpecting  the  parts  muft  determine. 

After  this  I  am  blamed  [Mem.  p.  189 — 254)  for  confidering  the  actions 
of  each  head  of  the  digraftic  mufcles  feparately  ;  and,  by  repeating  this 
critical  remark  afterwards,  Mr  Winflow  feems  to  think  that  thefe  mufcles 
always  act  fimultaneoufiy,  or  at  the  fame  time. 

If  I  had  neglected  to  confider  the  fimultaneous  action,  I  had  been  to 
blame:  but  as  this  was  done,  there  could  be  no  fault  in  examining  what 
•each  head  can  do ;  becaufe  I  have  no  doubt  of  their  often  acting  fepa- 
rately, as  I  fee  different  parts  of  other  mufcles  act,  which  feem  to  be  more 
made  for  co-operation  than  thefe  two  parts  of  the  digaftric  mufcles.  Thus, 
for  example,  when  the  arm  hanging  by  the  fide  is  to  be  raifed  by  the  del- 
toid mufcle,  its  middle  part  only  can  act  at  firft,  becaufe  the  fore  and  back 
parts  of  this  mufcle  being  then  placed  below  the  centre  of  motion  of  the 
joint  of  the  arm,  might,  if  they  acted,  pull  down  the  arm  with  as  much 
force  as  the  middle  part  could  exert  to  raife  it :  and,  on  the  contrary, 
when  the  arm  is  to  be  preffed  to  the  ribs,  the  lateral  parts  of  the  deltoid 
mufcle  contract,  while  the  middle  part  is  inactive. 

In  relating  my  4th  objedUon  (Mem.  p.  1 89 — 2 54),  there  are  two  miftakes 
in  translating  my  words,  which  have  given  ground  for  criticifm.  Where 
I  fay  the  os  hyoides  is  kept  firm,  or  a  little  brought  down,  brought  down  is 
'tranflated  poujje  en  embas,  pufhed  down;  whereas  the  evident  meaning  in 
French  is  abaifc,  or  tire  en  embas. — Inflead  of  tranflating  the  Englifh  words, 
is  the  only  fuppofition  to  be  allowed,  by  the  French  words  ejl  la  feule  chofe  que 
jefuppofe,  the  tran-flation  ought  to  have  been  qiion  doit  toujour  s  fuppofer. 

After 
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After  Mr  Winflow  has  mentioned  how  people  may  be  deceived  in  mak- 
ing trials  of  the  actions  of  the  mufcles  in  dead  bedies,  he  blames  me 
(Mem.  p.  19c — 256)  for  reclining  the  head  backwards  when  I  was  to 
examine  the  digaflric  mufcles,  and  fays  that  I  ought  to  have  made  the  dif- 
fection  with  the  head  in  the  ordinary  erect  pofture. 

In  making  thefe  experiments,  I  did  not  free  the  mufcles  from  any  at- 
tachment which  could  have  effect  on  their  actions :  I  did  no  more  than 
lay  their  external  fide  fo  far  bare  as  I  could  take  hold  of  it  with  a  hook,  or 
put  a  needle  into  it.  And  I  ftill  think  the  experiments  ought  to  be  made 
with  the  head  reclined  backwards,  rather  than  in  any  other  pofture ;  for 
this  obvious  reafon,  that  it  is  in  the  reclined  pofture  only  that  living 
people,  evidently  and  without  a  difpute,  caufe  their  lower  jaw  to  defcend 
in  opening  the  mouth ;  and  therefore,  if  the  digaftric  mufcles  ever  have 
any  effect  in  pulling  down  the  jaw,  it  muft  be  in  this  attitude.  I  made 
the  trials  in  all  the  poftures ;  but  mentioned  this  one  particularly,  as 
being  the  molt  decifive  of  the  queftion  in  difpute. 

I  know  not  what  ufe  Mr  Winflow  intends  fhould  be  made  of  his  ob- 
fervation,  That,  in  the  moft  erect  pofture,  "  the  middle  curvature  of  the 
"  digaftric  mufcles,  called  their  angle  by  Mr  Monro,  is  much  lefs  than 
"  the  ordinary  manner  of  diffecting  has  given  occafion  to  attribute  to 
M  them."  It  is  certain  that  thefe  mufcles  never  are  ftraight  in  any  pof- 
ture, and  that  Mr  Monro  never  gave  the  name  of  angle  to  their  curva- 
ture.; and,  in  the  erect  pofture,  I  fee  nothing  in  thefe  mufcles  to  perfuade 
me  they  are  fit  for  pulling  down  the  jaw,  unlefs  the  experiment  is  made, 
as  Mr  Winflow  has  fometimes  done,  after  taking  away  the  adhefion  of  the 
middle  tendon  of  a  digaftric  mufcle  to  the  os  hyoides,  (Mem.  p.  180 — 242). 

I  am  alfo  at  a.  lofs  to  know,  what  advantage  Mr  Winflow  can  have  in  the 
prefent  argument,  by  confidering  the  lower  jaw  as  a  crooked  lever,  as 
he  has  done  (p.  185  &  191,410.  249,  357,  i2mo.):  For  a  power  acting 
on  or  drawing  one  end  of  a  beam,  the  other  end  of  which  is  the  centre 
of  motion,  has  the  fame  force  or  effect,  whether  the  beam  is  ftraight  or 
crooked,  provided  the  power  acts  in  both  with  the  fame  angle  of  infertion, 
and  fame  diftance  from  the  centre  of  motion. 

It  is  acknowledged  (p.  192 — 258,)  that,  when  the  head  is  reclined 
back,  and  the  os  hyotdes  is  kept  firm,  "  it  is  certain  the  pofterior  heads  of 
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"  the  digaflric  mufcles  cannot  act,  and  confequently  can  do  nothing  for 
"  the  motion  of  the  lower  jaw :"  But  then,  as  the  keeping  firm  or  bring- 
ing down,  or,  as  Mr  Window  is  pleafed  to  quote  me,  the  pujhing  dovun^ 
the  lower  jaw,  is  faid  to  be  only  a  fuppofition  which  is  not  to  be  found 
in  a  natural  ftate,  as  is  afterwards  to  be  demonftrated,  the  conclufion 
which  might  otherwife  be  drawn  cannot,  it  is  faid,  be  made. 

There  is  no  fuch  demonftration  as  Mr  Winflow  here  promifes,  to  be 
met  with  in  this  Memoir;  and  the  keeping  firm  or  bringing  down 
the  os  hyoides,  when  the  mouth  is  opening,  is  fo  far  from  an  imaginary 
fuppofition,  that  every  perfon,  putting  a  finger  on  the  os  byoid.es  while  he 
opens  his  mouth,  can  be  certain  of  its  being  a  conflant  evident  fact;  and 
therefore  Mr  Winflow  himfelf  is  here  excluding  the  pofterior  heads  of 
the  digaftric  mufcles  from  any  fhare  in  the  motion  of  the  lower  jaw 
downwards. 

Unlefs  the  keeping  the  os  byoides  down  is  again  mentioned  as  an  objec- 
tion to  my  5th  feetion,  there  is  none  made  (p.  192 — 258). 

When  Mr  Winflow  knows,  that,  in  the  original  of  my  6th  objection, 
the  perfon  endeavouring  to  feel  whether  the  anterior  heads  of  the  digaftric 
mufcles  are  in  action,  is  defired  to  do  it  while  the  mouth  is  opened  ever  fo 
wide,  quickly  or  Jlrongly^  which  laft  word  is  omitted  in  his  quotation  of 
this  objection,  he  will  wifh  fome  of  his  reflections,  which  depend  on  his 
omiffion  of  this  word,  had  not  been  inferted. 

It  is  admitted  (p.  195 — 262),  that  the  action  of  other  mufcles  befides 
the  digaftric,  is  to  be  felt  while  the  mouth  is  opened  ;  and  (p.  196 — 264) 
that  there  is  a  difficulty  in  feeling  the  action  of  the  digaflric  mufcles, 
though,  it  is  alledged,  it  may  be  felt  when  the  points  of  the  two  thumbs 
are  put  at  the  internal  or  pofterior  fide  of  the  bone  of  the  chin,  and  refin- 
ance is  made  by  the  thumbs  to  the  depreflion  of  the  jaw. 

In  fwallowing,  any  perfon  may  feel  the  anterior  heads  of  the  digaflric 
mufcles  in  action,  without  having  accurate  knowledge  in  anatomy :  I 
defire  only  a  comparifon  to  be  made,  between  the  feeling  of  thefe  mufcles 
when  even  the  leaft  forcible  deglutition  is  performed,  and  when  the  moft 
ftraining  effort  is  made  to  open  the  mouth.  In  deglutition,  thefe  mufcles 
are  tenfe,  hard,  and  fwelled;  in  opening  the  mouth,  their  action  cannot 
be  diftinguifhed :  They  then  feel  no  more  tenfe  than  the  traction  of  the 
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hyoides,  then  drawn  downwards,  would  make  them  ;  nor  more  protruded 
outwards,  than  the  fwelling  and  riling  outwards  of  the  mufcles  above 
them  could  caufe. 

In  proof  of  the  pofterior  heads  of  the  digaftric  mufcles  acting  in  open- 
ing the  mouth,  it  is  faid  (p.  196 — 265),  that,  "  when  the  fore-finger  is 
"  pufhed  between  the  lower  part  of  the  maftoid  procefs  and  the  angle 
"  of  the  lower  jaw  (as  alfo  a  little  more  forwards),  and  then  the  finger  is 
"  preffed  ftrongly,  while  the  jaw  is  drawn  down  with  effort  to  the  laft 
"  degree,  the  belly  of  the  digaftric  mufcle  of  that  fide  may  be  felt  very 
"  diftinctly  as  a  kind  of  ftretched  cord,  efpecially,  if  at  the  fame  time,  the 
"  chin  is  borne  up  by  the  thumb  of  the  other  hand,  to  refill  the  effort  of 
"  drawing  down  the  jaw." 

I  did  not  expect  Mr  Winflow  would  have  infilled  on  this  pofterior  head 
acting  in  opening  the  mouth,  after  acknowledging  it  certain,  that,  "  if 
"  the  os  hyoides  is  kept  firm,  (which  it  moft  undoubtedly  is),  this  pofterior 
"  head  can  do  nothing  for  opening  the  mouth  in  the  reclined  or  extended 
"  attitude  of  the  head,  in  which  the  mouth  is  only  opened  by  the  de- 
"  fcent  of  the  lower  jaw  j"  and  when  there  cannot  be  fo  much  as  a  pre- 
tence for  the  favourite  bafcule,  or  reverfion  of  the  upper  part  of  the  head 
upon  the  condyles  of  the  maxilla.  Since,  however,  he  appeals  to  this 
trial,  I  mufti  obferve,  that,  in  making  it,  no  tenfe  cord  is  felt  in  fome 
people  :  in  many,  it  is  felt ;  but  in  thefe  it  is  very  different  from  what  is 
felt  when  deglutition  is  performed,  both  in  its  form  and  fituation.  In 
this  latter  action,  one  can  diftinguifh  the  tenfion  of  the  tendon,  and  the 
fwelling  of  the  belly  of  the  mufcle  :  In  opening  the  mouth,  the  cord  is 
higher,  deeper,  and  without  any  perceivable  fwelling  in  one  part  more 
than  another  :  and,  therefore,  I  underftand  it  to  be  the  ligament  extended 
from  the  ftyloid  procefs  of  the  temporal  bone  to  the  os  hyoides  (<r/),  fuftain- 
ing  the  os  hyoides;  or  that  it  is  the  ftylo-hyoideus  mufcle  performing  that 
office,  when  there  is  no  fuch  ligament,  as  frequently  is  the  cafe  (b). 

The  laft  argument  in  the  Memoire  for  the  digaftric  mufcles  drawing- 
down  the  lower  jaw  in  opening  the  mouth,  is  (p.  182 — 245,  p.  191 — 257, 
p.  197 — 265),  the  diffection  of  quadrupeds  and  birds,  in  whom  the 
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mufcles  analogous  to  the  human  digaflric,  are  not  conne&ed  to  the  $3 
hyoides,  but  are  extended  in  a  ftraight  courfe  to  the  lower  jaw,  to  the 
middle  or  back  part  of  each  fide  of  which  they  are  fixed,  and  evidently 
draw  it  down. 

I  agree  with  Mr  Winflow  both  in  the  anatomy  and  ufes  of  thefe  mufcles 
in  quadrupeds  and  birds;  but  will  not  admit  his  conclufion,  that  the  hu- 
man digaftric  mufcles  have  the  fame  office  :  for  thefe  mufcles  of  thefe 
creatures  have  not  the  curvature  in  the  middle,  nor  the  connection  to  the 
os  hyoides,  nor  the  infertion  into,  the  chin,  which  the  human  digaftric 
mufcles  have,  and  which  are  the  circumftances  upon  which  my  objections 
to  the  common  account  of  the  action  of  thefe  human  mufcles  are  founded. 
— If  any  perfon  was  to  argue  thus,  The  human  digaftric  mufcles  are 
principal  inftruments  in  deglutition,  therefore  the  analogous  mufcles  of 
quadrupeds  and  birds  are  alfb  organs  of  deglutition  ;  Mr  Winflow  would 
refufe  this  conclufion  to  be  juft,  for  the  fame  reafons  as  make  me  not  to 
admit  his  conclufion. 

After  objecting  to  the  common  doctrine  concerning  the  digaftric  mufcles, 
I  took  notice  of  both  jaws  contributing  to  the  opening  of  the  mouth  ;  the 
upper  part  of  the  head  only  moving  when  the  chin  is  near  the  breaft ;, 
the  lower  jaw  only  moving  while  the  head  is  extended  fully  back;  and 
both  jaws  moving  in  all  the  intermediate  fituations  of  the  head,  each  of 
them  moving  nearly  proportionally  to  the  greater  or  leffer  flexion  or  ex- 
tenfion  of  the  head.  In  proof  of  this,  I  defire  any  perfon  to  put  a  knife, 
or  his  nail,  oppolite  to  the  conjoined  edges  of  the  teeth,  before  the  mouth 
is  opened,  to  hold  the  knife  or  nail  unmoved,  while,  ftanding  before  a 
mirror,  he  opened  his  mouth  in  all  thefe  different  attitudes  of  the  head, 
and  then  he  might  fee  thefe  motions  of  the  jaws. 

In  the  reflection  on  thefe  experiments  (Mem.  p.  198 — 267),  Mr  Win- 
flow feems  to  think,  that,  "  when  there  is  not  fpace  enough  to  make  a 
"  large  opening  of  the  mouth  by  the  defcent  of  the  lower  jaw,  one  is  na- 
"  turally  prompted  to  raife  or  recline  the  head  backwards  proportionally 
"  to  the  extent  of  fpace  neceffary  to  make  the  opening  of  the  mouth  by 
"  the  ordinary  depremon  of  the  lower  jaw  ;  and  that  it  is  thus  that  cro- 
"  codiles  raife  the  head  to  make  a  large  throat,  according  to  the  obferva- 
"  tions  on  three  crocodiles  related  in  the  Collection  of  old  Memoirs." 

If, 
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■  If,  in  opening  the  mouth,  while  the  chin  is  near  the  bread,  all  the  head 
was  firft  raifed,  and  then  the  lower  jaw  defc ended,  there  would  be  fome 
reafon  for  this  reflection  :  but,  as  the  lower  jaw  is  not  in  the  lead  raifed, 
but  keeps  its  fituation,  while  the  upper  part  of  the  head  only  moves,  it 
cannot  invalidate  what  I  have  faid  ;  and  there  cannot  be  any  intention  of 
making  fpace  for  the  defcent  of  the  lower  jaw,  when  this  jaw  is  not  to 
defcend.— The  Academicians,  whom  Mr  Window  quotes,  evidently 
thought  of  crocodiles  raihng  their  upper  jaw  and  cranium  by  the  mufcles 
placed  on  the  back-part  of  the  vertebrae  of  their  back  and  neck. 

In  the  fame  reflection  (p.  199 — 268)  it  is  faid,  That,  in  the  experi- 
ment I  propofed  for  feeing  the  motion  of  the  jaws  in  a  mirror,  the  per- 
fon  extends  his  head,  that  he  may  look  into  his  throat : — Whereas  the 
experiment  fucceeds,  whether  the  perfon  fees,  or  is  blind  ;  whether  he 
knows  for  what  purpofe  it  is  made,  or  is  ignorant  of  it ;  whether  he  holds 
the  knife  himfelf,  or  another  does  it  without  his  knowledge.  In  fliort, 
whoever  makes  the  trials,  or  fees  another  do  them,  with  a  mirror,  or 
without  one,  muft  be  convinced  I  have  defcribed  what  really  is  done  in 
opening  the  mouth. 

I  am  furprifed  the  reflections  above  mentioned  were  infilled  on,  lince 
they  contradict  the  bafcule,  or  reveruon  of  the  upper  part  of  the  head  upon 
the  condyles  of  the  lower  jaw,  argued  for  (p.  181 — 243,  p.  184 — 247) ; 
which  I  would  next  examine,  if  it  were  not  more  proper  to  conjider  it  in 
my  remarks  on  Mr  Ferrein's  Memoire,  where  it  is  more  fully  treated  than 
in  Mr  Window's. 

Whether  the  ufes  I  have  mentioned  of  the  mufcles  below  the  os  hyoides^ 
to  wit,  the  fterno-hyoidei,  coraco-hyoidei,  &c.  are  affented  to  or  denied, 
(p.  195—262),  I  cannot  fay  :  for  though  it  is  admitted,  that,  "  in  great 
"  efforts  to  bring  the  lower  jaw  down  to  the  lafl  degree,  and  by  this  to 
"  open  the  mouth  greatly,  the  tenfion,  and  a  kind  of  hardnefs  from  this 
"  tenfion,  of  thefe  mufcles,  are  felt ;  yet  it  is  faid,  that  one  fhall  not  dif- 
"  tinguifh  any  hardnefs  by  the  contraction  of  their  flefhy  fibres,  nor  any 
"  fhortening  by  that  contraction." 

Any  perfon  putting  his  finger  on  the  fkin  which  covers  thefe  mufcles,. 
while  he  moves  his  lower  jaw,  can  determine  as  well  as  the  mod  accurate 
anatomift  what  thefe  mufcles  then  do;  and  therefore  I  fhall  appeal  to 
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every  one's  feeling  for  determining  this  part  of  the  debate.  My  colleague 
Dr  Rutherford,  Mr  Gibfon  furgeon  at  Leith,  and  I,  were  confulted  about 
a  tumor  in  the  thyroid  gland  of  a  very  lean  lady,  in  whom  the  coraco- 
hyoid,  fterno-hyoid,  and  fterno-thyroid  mufcles  raifed  the  fkin  covering 
them,  on  even  the  leaft  motion  made  by  her  lower  jaw  in  fpeaking  to  us, 
and  then  felt  as  firm  hard  cords  under  our  fingers. 

After  Mr  Window  has  finifhed  his  reflections  on  the  article  in  general, 
he  criticifes  the  illuftration  (a)  ;  but  has  nothing  new  in  his  remarks,  ex- 
cept blaming  me,  (p.  202 — 272)  for  making  ufe  of  figures  of  the  parts 
put  in  a  wrong  attitude,  and  particularly  the  one  I  had  caufed  to  be  drawn 
of  thefe  parts  as  they  appear  when  the  head  is  reclined  back. 

I  have  already  faid,  and  beg  leave  to  repeat,  that  this  is  the  mod:  pro- 
per attitude  in  which  the  digaftric  mufcles  can  be  examined  in  order  to 
pafs  judgment  on  the  difpute  between  us,  becaufe  it  is  in  this  pofture 
that  the  opening  of  the  mouth  is  folely  made  by  the  defcent  of  the  lower 
jaw  ;  and  therefore,  if  the  digaftric  mufcles  are  the  organs  which  pull 
down  this  bone,  then  it  is  that  their  action  muft  be  greateft,  and  confe- 
quently  mod  manifeft.  - 

I  mould  have  thought  myfelf  very  happy  in  being  prevented  from 
caufing  any  original  anatomical  figures  to  be  drawn,  which  I  probably 
would  have  been,  had  Mr  Window  given  us  the  figures  of  all  the  parts 
of  the  body,  as  he  intended  ;  for,  had  the  painters  and  engravers  executed 
their  parts  with  the  fame  accuracy  and  candour,  as  he  would  have  dif- 
fered and  prefented  the  originals  to  them,  we  fhould  have  had  by  far 
the  moft  complete  fyftem  of  anatomy  ever  yet  has  appeared,  though,  as 
frailties  muft  attend  human  nature,  even  a  Winflow  might  have  erred. 
Long  may  he  live  to  do  ftill  more  fervice  to  mankind  ;  but  I  am  afraid 
his  great  age  will  not  bear  the  fatigue  of  fuch  laborious  work  as  thefe 
plates  would  require. 

ANSWER  to  Mr  FERREIN. 

-*"JpHE  Academy  of  Sciences  at  Paris  has  publilhed  two  Memoirs  of  Mr 
Ferrein,  relating  to  the  motions  of  the  jaws,  in  their  Tranfaclions 

for 

(a)  P.  or  Art.  xiii.  of  Vol.  III.  of  Med.  Eflays,  &c 
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for  the  year  1744.  In  the  firft  of  which  there  is  (p.  427,  &c. — 579,  8cc.) 
a  defcription  of  the  articulation  of  the  lower  jaw  agreeing  with  mine  ; 
except  that,  1.  (p.  427 — 579)  The  fubftance  interpofed  between  the 
two  pieces  of  which  the  lower  jaw  confifts  in  infants,  and  between  moft 
other  bones  of  the  head,  ought,  it  is  faid,  not  to  be  called  a  cartilage, 

as  is  commonly  done,  but  a  continuation  of  the  periofleum.  2.  (p.  329 

— 580),  The  fubftance  which  lines  the  cavity  that  receives  the  condyle 
of  the  lower  jaw,  is  likewife  faid  to  be  no  cartilage  but  a  fimple  mem- 
brane. 3.  (p.  430 — 582),  The  elaftic  menifcoid  inter  articular  cartilages 

are  affirmed  to  be  ligamentous  bodies.  4.  (p.  430 — 582).  The  ex- 
ternal and  internal  parts  of  the  articular  ligaments,  which  are  thicker  than 
the  fore  and  back  parts  of  thefe  ligaments,  according  to  the  common 
rule,  of  the  ligaments  of  the  articulations  by  ginglimus  being  thicker 
at  the  fides  to  which  leaft  motion  is  allowed,  are  here  efteemed  four  liga- 
mentous cords. 

Seeing  felf-defence  alone  obliges  me  to  take  up  the  pen  at  prefent,  and 
none  of  thefe  four  fpecialities  are  particularly  deligned  to  criticife  me,  I 
fhall  enter  into  no  difpute  about  them. 

The  motion  of  the  jaw  forwards,  or  its  horizontal  motion,  is  defcribed 
in  the  Memoir,  (p.  431 — 584),  in  the  fame  manner  as  in  my  efTay  ;  but 
(p.  431 — 584,  p.  432 — 586)  it  is  afferted,  that  authors  have  exprelfed 
themfelves  fo  obfcurely  concerning  the  motions  of  the  jaw  backwards, 
that  it  was  impomble  to  know  what  they  thought. 

Whether  is  it  impomble  to  underftand  the  following  words,  (p.  232, 
fupra)  ?  "  The  exterior  extremity  of  this  oblong  pofterior  cavity  is 
"  made  very  narrow  by  the  meatus  auditorius  externus  being  coiifiderably 
,  "  advanced  forwards  here,  which  again  prevents  the  condyle  ever  to 

be  puihed  fo  far  back  as  to  be  in  hazard  of  doing  any  injury  to 
"  the  gland  fituated  in  the  more  internal  part  of  the  cavity."  Whether  is 
not  this  a  more  particular  account  of  the  non-recemon  of  the  lower  jaw, 
than  to  fay  in  general,  as  is  done  in  Memoires  1744,  (p.  433 — 586)  that, 
it  is  owing  to  the  conftruclion  of  the  parts,  and  the  oppofition  of  the  li- 
gamentous cords  ? 

Mr  Ferrein,  obferving  that  the  condyles  are  too  much  ftraitened  in  the 
glenoid  cavities  for  performing  the  large  motions  which  the  lower  jaw 

makes 
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makes  to  each  fide,  (p.  434 — 588),  is  aftonifhed,  "that  an  obfervation 
"  fo  fimple,  and  a  truth  fo  ftriking,  has  efcaped  the  eyes  of  fo  many  ana- 

'"  tomifts."  Has  he  not  overlooked  the  following  words  of  the  Effay, 

(p.  i$3-,fupra)  ?  "  The  condyles  can  be  moved  laterally  when  they  are  lodged 
"  in  the  cavities,  or  on  the  tubercles  ;  but  thefe  lateral  motions  are  much 
"  more  confined  in  the  cavities,  becaufe  of  the  furrounding  brims." 

Both  anatomifts  and  furgeons  knew  that  the  condyles  of  the  lower  jaw 
did  not  always  advance  and  recede  together,  but  were  capable  of  being 
moved  forwards  or  backwards,  feparately  or  alternately.  They  are,  how- 
ever, obliged  to  Mr  Ferrein  for  his  minute  defcription  of  thefe  motions, 
and  their  efFeds  on  the  different  parts  of  the  jaw,  (p.  435 — 588  ;  p.  443 
—599.) 

In  p.  439 — 594,  Mr  Ferrein  has  made  a  very  pretty  difcovery,  and  has 
correded  an  error  into  which  all  the  anatomifts  had  fallen,  concerning 
the  manner  of  the  motion  of  the  lower  jaw  in  its  deprefhon  and  elevation. 
The  condyles  had  always  been  thought  the  axes  upon  which  the  lower  jaw 
moved,  as  moft  other  bones  do  upon  their  articulated  ends ;  but  Mr  Fer- 
rein has  demonftrated  the  axis  of  motion  of  the  lower  jaw,  in  its  motions 
upwards  and  downwards,  to  be  a  little  above  its  angles  :  fo  that  when  the 
body  of  the  bone  moves  downwards,  its  condyles  advance  forwards  ;  and 
when  its  body  is  raifed  up,  the  condyles  recede  back :  by  which,  fays  he, 
the  parotid  glands  are  fafe  from  comprefTion,  as  the  mufcles  which  raife 
the  jaw  are  far  from  being  overftretched  ;  and  it  may  be  added,  that  the 
nerves  and  blood-veffels  which  enter  the  internal  pofterior  hole  of  the 
jaw,  are  likewife  faved  from  being  twifted,  overftretched,  or  torn,  in  the 
motions  of  this  bone. 

I  mail  conclude  my  remarks  on  this  firft  memoir  of  Mr  Ferrein,  by  ob- 
ferving,  that  his  account  of  the  aperture  of  the  mouth,  and  experience, 
confirm  what  I  have  faid  (p.  234)  of  the  danger  of  a  luxation  of  the 
lower  jaw  when  the  mouth  is  opened,  and  the  condyles  are  on  the  tu- 
bercles of  the  temporal  bones.  It  is  in  vomiting,  coughing,  yawning, 
&c.  that  thefe  luxations  ever  happen  :  fo  that  he  mould  not  have  quoted 
this  opinion  as  erroneous,  p.  444 — 602.). 

The  firft  thing  Mr  Ferrein  undertakes  to  prove,  in  his  fecond  memoir, 

is, 
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is,  (p.  511 — 687),  "  That  the  head  contributes  to  make  the  opening  of 
"  the  mouth,  and  that  it  even  contributes  connderably;  but  by  a  motion 
"  independent  of  the  will,  and  of  the  contraction  of  the  fplenius,  com- 
"  plexus,  and  other  mufcles  which  raife  the  head ;  in  a  word,  by  a  mo- 
"  tion  reciprocal  to  that  of  the  lower  jaw,  refulting  from  the  effort  that  is 
"  made  to  deprefs  the  lower  jaw,  and  occafioned  by  the  refinance  which 
"  it  oppofes  to  its  depreffion." 

I  fufpect  I  do  not  rightly  underfland  this  proportion  :  for  I  am  at  a 
lofs  to  know  what  motion  can  be  independent  of  the  will,  which  remits 
from  an  effort,  and  which  is  faid  (p.  540 — 729)  to  be  an  effect  of  the  act 
of  the  will ;  and  I  am  not  certain  whether  the  reciprocal  motion  here 
mentioned  is  Mr  Winflow's  bafcule,  or  reverfion  of  the  head  upon  the 
condyles  of  the  lower  jaw.  I  fuppofe  it  is  ;  and  therefore  am  now  to  per- 
form the  promife  I  made  in  my  anfwer  to  him. 

As  an  introduction  to  Mr  Ferrein's  demonftration  of  the  foregoing  doc- 
trine, he  mentions  the  following  law  in  mechanics:  "  I  fuppofe  two  bo- 
"  dies,  A  and  B,  fattened  to  the  two  ends  of  a  cord  which  fhortens  itfelf ; 
"  it  is  evident  that  the  cord  draws  thefe  two  bodies,  the  one  towards  the 
"  other,  in  making  them  pafs  over  fpaces  reciprocal  to  their  maffes ;  and 
"  that  if  the  mafs  A  is  double  or  triple  of  the  mafs  B,  the  fpace  which  the 
"  mafs  B  moves  {hall  be  double  or  triple  of  what  A  moves." 

If  the  force  with  which  the  cord  fhortens  itfelf  is  lefs  than  the  refinance 
of  the  mafs  A,  how  much  fpace  would  that  mafs  A  move  ?  None  furely. 
This  is  the  cafe  of  mufcles,  which  almoft.  perpetually  act  with  a  foixe 
which  moves  only  the  more  moveable  of  the  two  parts  to  which  their 
ends  are  connected.  In  proof  of  this  I  fhall  take  Mr  Ferrein's  own  ex- 
amples of  the  fore-arm  and  leg,  which  he  has  brought  (p.  512 — 688)  to 

prove  his. mechanic  law.  When  the  leg  or  the  fore-arm  alone  is  to  be 

extended,  its  mufcles  move  it  only  ;  fo  far  is  according  to  the  rule  I  juft 
now  faid  is  generally  obferved :  But,  fays  Mr  Ferrein,  the  reafon  why 
the  thigh  or  arm  do  not  move  at  the  fame  time,  is  the  refiftance  made  to 
the  motion  of  the  thigh  and  arm  by  the  almoft  enormous  mafs  of  the 
trunk,  8cc.  which  muft  be  moved  with  them. — Let  us  fuppofe  this  a  good 
reafon ;  then  obferve  what  happens  when  one  rifes  from  a  chair,  if  it  is 
even  on  one  foot.    The  extenfor  mufcles  of  that  leg  raife  the  enormous 

mafs 
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mafs  above  it,  and  leave  the  leg  immoveable ;  and  in  the  fame  way  one 
having  his  hands  on  a  table  with  his  fore- arms  bended,  can  raife  his  bo- 
dy from  the  ground  by  the  action  of  the  extenfors  of  the  fore-arms,  rai- 
ling the  arms,  and  all  the  enormous  weight  of  the  body,  the  fore-arms 
remaining  unmoved.  If  Mr  Ferrein's  law  obtained  in  the  action  of 
mufcles,  and  if  a  leg  and  foot,  or  the  two  fore-arms  and  hands,  are  one 
tenth  or  eighth  of  the  weight  of  the  whole  body;  then,  in  thefe  cafes  of 
rifing  from  a  chair,  or  raifing  our  weight  on  our  hands,  the  leg  or  fore- 
arms ought  to  move  only  one  tenth  or  eighth  lefs  fpace  than  the  thigh 
or  arms  move  ;  whereas  they  move  none.  Thus  mufcles  move  only  the 
lead  refitting  part  of  the  two  they  are  connected  to,  though  the  difference 
of  the  rehftance  is  but  one  eighth  or  tenth ;  nay,  if  a  man  rifes  with  a 
weight  in  his  arms,  or  on  his  back,  the  difference  may  not  be  one  twen- 
tieth, or  thirtieth. 

After  affuming  this  mechanic  law  of  mufcles  moving  both  the  parts 
they  are  connected  to,  it  is  inferred,  (p.  502 — 689),  that  "  the  principles 

which  are  eflablifhed,  are  certainly  fufficient  to  demonflrate,  that  the 
"  effort  which  one  makes  to  open  the  mouth,  ought  to  tend  at  the  fame 
"  time  to  deprefs  the  lower  jaw,  and  to  raife  the  upper  one." 

Admitting  the  law  in  mechanics  to  have  been  demonflrated,  and  juftly 
applied  to  the  action  of  mufcles,  and  granting  every  thing  yet  mentioned 
in  this  memoir,  this  confequence  would  not  follow  ;  becaufe  there  has 
yet  been  no  proof  brought  of  a  contractile  cord  extended  from  the  head 
to  the  lower  jaw. 

In  applying  the  law  we  have  been  difputing  about,  "  Mr  Ferrein  fays, 
(p.  513 — 689),  "  I  have  difcovered,  that,  notwithftanding  the  head's  be- 
"  ing  nearer  the  trunk  than  the  lower  jaw,  yet  the  refiflance  which  the 
"  head  makes  to  its  elevation  is  extremely  little,  and  fuch  nearly  as  it 
"  would  be  if  the  head  was  wholly  feparated  from  the  fpine.  I  have  alfo 
"  found,  that  the  refiflance  of  the  lower  jaw,  though  really  lefs,  (mean- 
"  ing,  I  fuppofe,  than  that  of  the  head),  is  however  confiderable  enough 
"  to  occafion  in  the  head  the  motion  which  I  have  attributed  to  it,"  to 
wit,  the  elevation. 

One  muft  read  the  fubfequent  page  of  the  memoir  before  he  can  under- 
hand what  the  refiflance  of  the  head  wholly  feparated  from  the  fpine  is., 

which 
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which  is  here  intended.  It  is,  I  fuppofe,  the  refinance  to  elevation  which 
the  head  makes,  when  its  upper  part  is  made  to  move  on  the  condyles  of 
the  lower  jaw. 

The  heads  of  people  falling  afleep,  or  of  children  and  of  weak  perfons, 
when  they  are  in  an  erect  pofture,  bend  down  on  their  breafls  ;  and  who- 
ever raifes  the  head  of  a  man  in  a  faint,  may  find,  that,  in  doing  it,  he 
muft  employ  a  confiderable  force.  So  that  the  refiflance  to  the  elevation 
of  the  head  is  not  extremely  little :  And  feeing  it  is  here  acknowledged, 
that  the  refiflance  of  the  lower  jaw  is  lefs  than  that  of  the  head,  it  will 
be  concluded,  from  the  foregoing  experiments  with  the  legs  and  fore- 
arms, and  many  more  fuch  might  have  been  named,  that,  fuppofing  a 
contractile  cord  to  be  extended  from  the  back-part  of  the  head  to  the 
lower  jaw,  this  cord  would  only  move  the  lower  jaw,  which  is  confeiTed 
to  give  the  lefTer  refiflance. 

In  the  fubfequent  paragraph,  there  is  an  acknowledgment  which  I 
heartily  wifti  had  been  more  attended  to.  The  words  of  it  are,  "  In 
"  truth,  the  reciprocal  motion  of  the  head  upon  the  lower  jaw  cannot  be 
*:  made,  if  the  procefTes  articulated  with  the  fpine  (thefe  muft  be  the  con- 
"  dyles  of  the  occipital  bone)  do  not  follow  the  determination  which  the 
"  motion  of  the  head  gives  them." 

The  condyles  of  the  occipital  bone  are  the  fulcra  on  which  the  head 
refls,  and  on  which  the  motions  of  the  cranium  and  upper  jaw,  inde- 
pendent of  the  fpine  and  lower  extremities,  muft  always  be  performed. 
Whoever  affirms,  that  the  condyles  of  the  lower  jaw  can  be  the  fulcra 
and  axis  of  thefe  motions,  might  as  well  fay,  that  a  beam,  AB,  placed 
on  the  rigid  pillar  C,  could  ever  have  its  axis  of  motion  on  the  end  D  of 
another  beam  DE,  joined  to  AB  by  a  hinge ;  where  it  is  evident,  that, 
on  raifing  the  end  A  upon  the  axis  D,  the  other  end  B  of  the  beam  muft 
make  its  way  down  through  the  fubftance  of  the  pillar  C,  as  the  pricked 

line  ab  does  in  fig.  9.  (Plate  I.) :  Or,  if  we  would  fuppofe,  as  in  fig.  10. 

that  the  beam  FG,  fupported  by  the  pillar  H,  is  to  have  its  end  F  moved 
downwards  upon  the  axis  I,  the  end  of  a  beam  KI  fixed  to  FG  by  a 
hinge ;  then  it  is  evident,  that  FG  muft  rife  greatly  from  the  end  of  the 
pillar,  as  the  pricked  Mnefg  does  in  the  figure.  It  is  almoft  needlefs  to 
add,  that  the  cranium  and  upper  jaw  are  here  reprefented  by  the  lines 

L  1  AB, 
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AB,  ab,  FG,y "g.  The  pillars  C  and  H  are  inftead  of  the  fpine  ;  and  die 
crooked  lines  DE  and  IK  are  in  place  of  the  lower  jaw  ;  on  the  fuppofition 
of  whofe  condyles  being  the  axes  of  motion  of  the  head,  the  fpine  muft 
be  immenfely  compreflible  and  elaflic,  to  be  lengthened  and  fhortened 
fo  greatly  in  the  opening  and  (hutting  the  mouth. 

It  is  in  vain  to  endeavour  to  elude  the  force  of  this  objection  to  the  re- 
verfion  of  the  head  upon  the  condyles  of  the  lower  jaw,  by  faying,  as  Mr 
Ferrein  does,  (p.  514 — 690),  That  "  the  motion  of  the  head  on  the  firft 
"  vertebra  of  the  neck,  and  on  the  lower  jaw,  has  nearly  the  fame  axis." 

 Mr  Ferrein  knows  very  well  how  much  farther  back  the  condyles  of 

the  occiput  are  than  either  the  glenoid  cavities,  or  tubercles  of  the  tem- 
poral bones,  with  which  the  lower  jaw  is  articulated  :  for,  of  the  fpace  be- 
tween the  occipital  condyles  and  the  fore -part  of  the  jaws,  the  diftance 
between  thefe  condyles  and  the  middle  of  each  cavity,  at  the  back-part 
of  the  tubercle,  is  about  one  fifth ;  and  the  diftance  between  thefe  con- 
dyles and  the  middle  of  the  tubercle,  is  more  than  one  fourth  :  But  if  the 
occipital  condyles  are  at  all  behind  thefe  parts  of  the  temporal  bones,  it 
is  abfolutely  impomble,  that  while  the  head  and  fpine  are  kept  together, 
the  fulcrum,  or  axis  of  the  head,  can  be  on  the  condyles  of  the  lower 
jaw,  or  indeed  any  where  but  on  the  occipital  condyles  or  fpine.  And 
Mr  Ferrein  feems  confcious  of  this  :  for  he  does  not  affirm,  that  the  axes 
are  precifely  the  fame,  which  they  ought  to  be,  in  his  and  Mr  Winflow's 
opinion  of  the  motions  being  performed  on  the  condyles  of  the  lower  jaw; 
but  only  affirms  here  and  afterwards  (p.  517 — 695),  that  they  are  nearly 
the  fame. 

The  only  way  to  make  the  head  move  on  the  lower  jaw,  would  be,  to 
take  away  its  fupporting  pillar  the  fpine,  that  the  back-part  of  the  head 
might  be  left  loofe  and  free;  and  then  to  hold  the  lower  jaw  firm.  Upon 
comparing  the  axis  of  motion,  in  thefe  motions  performed  by  the  head 
in  this  fituation,  it  may  be  feen  very  different  from  what  it  is  while  the 
fpine  fupports  the  head ;  whether  the  vertebras  are  put  on  a  table,  as  Mr 
Ferrein  (p.  514 — 690)  propofes  ;  or  whether  no  part  of  the  fpine  is  fepa- 
rated  from  the  body,  which  is  much  the  better  way  of  making  this  ex- 
periment :  The  axis  of  motion  of  the  head  is  therefore  the  fame,  whether 
it  moves  with  or  without  the  opening  of  the  mouth.. 

Mr 
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Mr  Ferrein,  aware  that,  though  all  his  preliminary  proportions  were 
granted,  yet  the  lower  jaw  muft  make  a  considerable  refiftance  before  the 
head  could  be  raifed,  mentions  (p.  515 — 692)  four  caufes  which  con- 
fpire  to  make  this  refiftance,  to  wit,  1.  The  inertia  of  the  parts,  which, 

as  in  all  matter,  makes  them  refill  motion.  2.  The  ployemcnt  of  the 

parts  which  compofe  the  fore-part  of  the  neck.  3.  The  connections  of 

the  lower  jaw  with  the  upper  part  of  the  neck.  4.  The  flefhy  body  of 

the  pharynx,  which  is  connected  to  the  neck  and  lower  jaw. 

I  am  furprifed  that  the  firft  of  thefe  caufes  is  mentioned  to  prevail  in  a 
pendulous  member,  whofe  gravity  is  making  it  tend  downwards. — I  did 
not  trandate  ft  loyement  in  the  account  of  the  fecond  caufe,  becaufe  I  cannot 
think  this  word  is  here  taken  in  the  common  fignification  of  bending, 
finking,  fhrivelling,  or  fhortening,  which  would  all  contribute  to  bring 
down  the  lower  jaw  :  and  if  I  was  to  take  any  notice  of  the  ill,  or  of  this 
2d,  and  the  3d  and  4th  caufes,  it  would  have  been  to  enumerate  them  as 
caufes  which  draw  the  lower  jaw  down ;  for  they  have  not  only  gravity 
to  caufe  them  to  defcend,  but  the  mufcular  contractile  organs,  on  the 
fore-part  of  the  neck,  being  connected  below  to  parts  which  are  much 
more  difficultly  moved  than  the  lower  jaw,  to  wit,  the  fternum,  clavicles, 
fcapulae,  diaphragm,  whatever  power  of  contraction  they  have,  muft  be 
a  nifus  to  draw  down  the  jaw. 

It  is,  however,  needlefs,  in  the  prefent  argument,  to  infill  on  a  mi- 
jmte  clafling  of  the  caufes,  when  we  every  day  fee  the  jaw  falling,  and 
the  mouth  open,  in  drunken,  paralytic,  dying  perfons,  or  whenever  the 
levators  of  the  jaw  become  weak ;  nay,  whenever  the  attention  of  the 
mind  is  taken  off  from  the  office  of  fuftaining  the  jaw,  it  falls.  Thus 
people  in  profound  meditation  generally  have  their  mouths  open ;  and 
a  country-fellow  ftands  gaping  while  he  is  gazing  at  the  novelties  of  a 

town.  When  the  cheeks  and  the  mufcles,  which  are  levators  of  the 

lower  jaw,  are  cut  in  a  dead  body,  the  mouth  remains  open,  while  the 
head  is  in  the  erect  pofture. 

I  fhall  make  no  remark  on  Mr  Ferrein's  proof  of  the  poffibility  and  rea- 
lity of  the  motion  of  the  upper  jaw  in  opening  the  mouth,  (contained  in 
Mem-,  p.  515,  516,  517, — 693,  694,  695),  but  beg  the  reader  to  compare 
them  with  a  few  line&in  p.  2^/upra. 

L  1  2  This 
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This  fection  of  Mr  Ferrein's  memoir  is  concluded  (p.  516 — 695)  with 
five  remarks. 

"  ii  The  axis  of  motion  in  the  depreffion  of  the  lower  jaw  is,  according 
*'  to  him,  nearly  the  fame  with  the  axis  in  the  elevation  of  the  upper  jaw. 

"  2.  Thefe  axes  are  both  very  different  from  the  axis  of  the  natural  mo- 
tc  tion  of  the  head,  fuch  as  is  made  naturally,  and  without  conflraint,  by 
"  means  of  the  fplenius  and  complexus." 

Of  the  doctrine  in  thefe  remarks,  enough  is  already  faid. 

"  3.  The  reciprocal  motion  of  the  upper  jaw  is  independent  of  the  con- 
t  traction  of  the  fplenius,  complexus,  and  other  levator  mufcles  of  the 
"  head  :  This  is  demonftrated  by  reafon  and  experience." 

I  fee  no  reafon  for  this  in  the  memoir  ;  but  I  mall  take  one  againfl:  it 
from  Mr  Ferrein's  own  doctrine,  which  is  ufing  what  is  commonly  called 
argumentiim  ad  hominem.  In  p.  541 — 730,  he  gives  it  as  a  maxim,  "  That 
"  every  mufcle  being  connected  at  its  two  ends  to  two  different  bones, 
"  every  motion  of  the  one  or  of  the  other  of  thefe  two  bones,  which 
"  makes  one  of  thefe  ends  to  come  nearer  to  the  other,  depends,  at  lead 
"  in  part,  upon  the  contraction  of  that  mufcle."  Now,  whatever  axis 
the  upper  part  of  the  head  has  in  its  elevation,  Mr  Ferrein  will  certainly 
grant,  that  the  back-part  of  the  head  defcends  during  the  elevation  of  the 
fore-part  of  it ;  and  this  back-part  cannot  defcend  without  the  end  of 
the  fplenius  and  complexus  inferted  into  it  coming  nearer  to  their  other 
end,  which  rifes  from  the  vertebra  :  and  therefore,  by  his  own  maxim, 
thefe  mufcles,  at  leafl  in  part,  ferve  to  bring  down  the  back-part  of  the 
head,  and  thereby  raife  the  fore-part  of  it. 

The  experience  he  appeals  to  is,  to  apply  the  fingers  upon  the  tegu- 
ments covering  the  fplenius  and  complexus  when  the  mouth  is  opening  ; 
when,  he  affirms,  thefe  mufcles  are  not  felt  hard  or  tenfe,  unlefs  when 
the  feparation  of  the  two  jaws  being  come  to  the  laft  degree,  onetendea- 
vours  to  force  further  the  opening  of  the  mouth. 

The  anfwer  to  this  experience  is,  That  in  every  perfon,  blind  or  fee- 
ing, ignorant  or  acquainted  of  the  intention,  the  action  of  thefe  mufcles 
is  always  felt  in  opening  the  mouth,  especially  when  done  quickly, 
ftrongly,  and  with  repeated  jerks,  the  perfon  who  makes  the  trial  re- 
membering that  they  are  thin  broad  mufcles  covered  with  thick  fldn  and 

fat, 
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fat,  and  with  the  cucullaris  mufcle ;  fo  that  they  cannot  be  expected  to 
fwell  fo  much  outwards  during  their  contraction,  as  a  maffeter,  gastroc- 
nemius, or  fuch  other  thick  mufcle  which  is  little  covered. 

"  4.  The  upper  and  lower  jaws  concur  in  the  fame  manner  to  open  the 
"  mouth,  fince  they  divide  the  motion  which  produces  this  effect." 

Is  not  this  the  doctrine  of  the  effay-writer  ? 

"  5.  It  is  probably  the  fame  in  the  crocodile,  as  well  as  in  a  great  num- 
"  ber  of  other  animals.  It  is  known  that  the  crocodile,  in  opening  its 
"  throat,  raifes  the  upper  jaw  confiderably.  We  are  affured,  in  the  old 
"  memoirs  of  the  academy,  that  this  elevation  is  greater  than  the  depref- 
"  fion  of  the  lower  jaw :  there  fix  mufcles  are  defcribed,  which  are  in 
"  place  of  the  fplenius,  complexus,  &c.  and  which  are  there  faid  to  pro- 
"  dace  the  motion  of  the  upper  jaw." 

This  is  fuch  an  explicite  declaration  of  thefe  fix  mufcles  ferving  to  open 
the  throat,  that  I  cannot  imagine  how  it  came  to  be  brought  as  an  argu- 
ment againft  me,  unlefs  the  remark  which  follows  is  thought  to  explain 
this  declaration  to  the  reverfe  of  its  obvious  meaning.  The  remark  is, 
"  All  the  mufcles  of  which  we  have  fpoke,  are  only  appointed  to  raife  or 
"  bring  down  the  head  :  and  thus,  when  it  is  faid  that  thofe  which  are 
"**  placed  upon  the  back-part  of  the  back  and  neck  ferve  to  raife  the  jaw,. 
"  it  is  not  properly  the  jaw  which  is  raifed — but  the  upper  jaw  and  the 
"  cranium ;  for  the  bones  which  compofe  thefe  two  parts  are  firmly  con- 
"  nected  to  each  other." 

In  this  the  Academicians  are  guarding  againft  their  readers  believing 
that  they  joined  in  the  common  opinion,  which  prevailed  at  that  time,  of 
a  crocodile's  upper  jaw  having  a  moveable  articulation,  and  moving  in- 
dependent of  the  motions  of  the  cranium,  in  the  fame  way  as  the  upper 
beaks  of  parrots  move,,  without  any  intention  of  contradicting  what  they 
had  faid  of  the  mufcles  analogous  to  the  fplenius  and  complexus  raifing 
the  upper  Jaw. — Nay,  Mr  Ferrein's  introducing  his  explication  of  the 
words  of  the  Academicians,  with  apparemment,  and  afterwards  with  il  eft 
■a  pre/timer,  "probably,"  and  "it  is  to  be  prefumed,"  mews  that  he  Was  not 
convinced  his  explication  was  juft,  but  rather  that  he  gave  it  in  com- 
plaifance  to  Mr  Winnow. 

In  the  fecond  article  or  fection  of  the  memoir  I  am  examining,  Mr 
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Ferrein  treats  of  the  nvufcles  which  produce  the  motions  of  the  one  or  the 
other  jaw;  in  which,  to  fhun  digreflions,  he  premifes  fome  preliminary 
obfervations,  which  I  fhall  confider  in  the  fame  order  he  lias  put  them. 

li  (P.  519 — 698)  "  In  polygaftric  mufcles,  the  contraction  of  one  belly 
"  is  independent  of  the  contraction  of  another." 

I  agree  to  this,  but  don't  choofe  to  adopt  all  the  reafoning  in  proof  of 
it;  which,  however,  not  relating  to  the  fubject  in  difpute,  I  fhall  pafs 
without  further  notice. 

2.  (P.  521 — 701.)  "  The  inflexion  of  the  tendon  of  the  digaftric  mufcle 
"  is  produced  by  an  annular  ligament,  and  by  an  aponeurosis  which  is 
"  fixed  to  the  os  hyoides" 

i  have  defcribed  and  painted  the  aponeurofis.  Cowper  (a)  mentioned 
an  annular  ligament ;  and  it  is  painted  by  Courcelles  (£),  who  fays,  "  In 
"  omnibus  fubjectis  non  tarn  diftincte  confpicitur  annulus:"  and  Mr 
Ferrein  admits,  that  it  is  inconftant  in  its  appearance ;  varying  in  its  thick- 
nefs  and  breadth,  and  being  (p.  529 — 712.)  frequently  enough,  and 
(p.  53 1—^-715.)  very  often,  entirely  wanting. 

In  the  comment  on  this  fecond  obferv.  (p.  513 — 783),  there  is  a  little 
miftake  committed,  when  it  faid,  that  my  article  is  accompanied  with 
two  figures  of  Cowper,  there  being  but  one  figure  of  Gowper's.  And, 
immediately  after,  by  beginning  a  quotation  from  that  article  in  the 
middle  of  a  fentence,  I  am  made  to  fay  what  I  never  intended,  to  wit, 
that  this  ring  of  his  is  nothing  but  a  cellular  membrane ;  whereas,  by 
beginning  the  quotation  five  lines  higher,  or  reading  the  3d  objection  in 
p.  235,  fupra,  every  one  may  fee  that  I  denied  fuch  a  pulley  to  the  ten- 
don of  the  digaftric  mufcle,  as  the  fuperior  oblique  mufcle  of  the  eye, 
or  the  mufcles  of  the  fingers,  have  to  play  in ;  unlefs  the  cellular  mem- 
brane had  been  miftaken  for  a  pulley.  Mr  Ferrein  agrees  with  me,  that 
there  is  no  fuch  pulley;  though  he  is  pleafed  to  give  the  name  of  annular 
ligament  to  fome  fibres  of  the  aponeurofis,  which,  rifing  in  greater  or 
fmaller  number  in  fome  fubjects,  muft  pafs  over  the  tendon,  to  join 
others  which  are  extended  from  the  infide  of  that  tendon. — Whether  do 
fuch  uncertain  fibres  warrant  one  to  lay  down  a  general  maxim,  "  That 

"  the 

(<*)  Anat.  explicat.  of  tab.  15.  et  Myot.  v 
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"  the  inflexion  of  the  tendon  of  the  digaftric  mufcle  is  produced  by  an 
"  annular  ligament,"  especially  feeing  the  inflexion  is  always  made 
whether  there  is  or  is  not  fuch  a  ligament  ? 

The  third  and  fourth  obfervations  in  the  Memoir  being  approbations 
of  my  doctrine  concerning  the  curvature  or  tendon  of  the  digaftric, 
which  cannot  be  raifed  without  the  os  hyoides,  and  its  want  of  a  pulley,  I 
fhall  make  no  remarks  on  the  explications  of  them,  that  I  may  avoid 
more  difpute  than  is  neceflary  for  my  own  defence. 

Mr  Ferrein,  obferving  fome  fibres  of  the  ftylo-hyoid  mufcles  joined 
with  the  digaftric,  concludes,  in  his  5th  obfervation  (p.  531 — 715),  that 
"  the  ftylo-hyoideus  mufcle,  and  the  pofterior  belly  of  the  digaftric,  may 
"  be  confidered  as  one  and  the  fame  mufcle  with  two  heads." 

If  the  connexion  of  the  aponeurotic  fibres  of  mufcles  mould  give  the 
name  of  digaftric,  tngaftric,  &c.  to  all  the  mufcles  which  have  fuch  con- 
nexion, the  number  of  the  many-bellied  mufcles  muft  be  greatly  increafed. 

(P.  535 — 720),  it  is  faid,  "  The  ftylo-hyoideus,  and  pofterior  belly  of 
"  the  digaftric,  are  appointed  to  act  together,  and  to  produce  nearly  the 
"  fame  effects." — How  does  this  agree  with  the  firft  obfervation,  (p.  515 — 
648),  "  In  polygaftric  mufcles  the  contraction  of  one  belly  is  independent 
"  of  the  contraction  of  another?" 

The  6th  obferv.  is  (p.  335 — 721),  "  The  os  hyoides  departing  from  its 
"  natural  fituation  cannot  be  moved  from  before  backwards."  The  rea- 
fbn  for  which  is  faid  to  be,  the  ends  of  the  cornua  of  the  os  hyoides  then 
refting  upon,  or  being  fupported  by,  the  tendinous  parts  of  the  miifcidi 
recli-anteriores  majores  of  the  head,  which  are  fituated  immediately  upon 
the  vertebrae. 

One  would  think,  that,  as  mufcles  have  a  conftant  nifus  to  fhorten 
themfelves,  the  curve  which  the  mufcles  above  and  below  the  os  hyoides 
make  was  intended  to  keep  the  points  of  its  cornua  from  refting  on 
the  vertebrse,  to  prevent  the  parts  there  from  being  hurt  by  the  preilure 
of  thefe  points.  And,  when  one  is  directing  no  effort  in  thefe  mufcles, 
but  they  are  left  to  their  natural  action,  a  finger  on  the  bafe  of  the,  os 
hyoides  can  pufh  it  back ;  and,  when  we  obferve  the  motion  of  this  bone  in 
deglutition,  we  fee  it  recede  farther  back  than  its  natural  fituation. 

The  7th  obfervation  is  to  confirm  what  I  had  faid  concerning  the 

keeping 
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keeping  firm  or  bringing  down  the  os  hyoides  in  opening  the  mouth, 
But,  in  the  account  of  the  difpute  about  the  digaftric  mufcles,  the  word 
iiniquemcnt  (p.  537 — 723)  and  the  word  feul  (p.  550 — 743)  ought  not  to 
have  been  put;  for  I  never  faid  that  the  digaftric  ferved  only  for  de- 
glutition. 

I  am  here  in  an  unlucky  fituation  between  the  Academicians.  Mr 
Winflow,  as  I  obferved  formerly,  blames  me  for  confidering  other  actions 
of  the  two  heads  of  the  digaftric  mufcles  than  the  fimultaneous  one  ;  and 
here  Mr  Ferrein  blames  me  as  much  for  confidering  only  the  fimultaneous 
one.  Whoever  reads  my  article  will  find  Mr  Winflow  has  underftood 
me  beft. 

After  what  I  have  faid  concerning  the  impoflibility  of  the  condyles  of 
the  lower  jaw  ever  being  the  fulcra  or  axis  of  the  head  in  its  motions, 
it  is  needlefs  to  fhow  Mr  Ferrein's  mifapplication  of  his  obfervation  of 
the  maxillary  condyles  advancing  forwards  in  opening  the  mouth,  which 
(p.  538 — 725)  he  would  have  us  to  believe  is  the  head  fhufSing  back. 
He  will  fee  the  miftake,  by  only  trying  whether  he  feels  this  fhufHing 
backwards  in  the  maftoid  procefs,  and  whether  the  ligaments  which  join 
the  occipital  condyles  to  the  vertebra?  are  long  enough  to  allow  this  muf- 
fling back  of  the  head. 

The  ufe  of  the  external  pterygoid  mufcles,  in  bringing  forwards  the 
condyles  and  menifcoid  cartilages  of  the  lower  jaw,  is  next  defcribed  in 
nearly  the  fame  manner  as  in  my  effay  ;  and  (p.  539 — 727)  the  fame 
action  of  bringing  down  the  lower  jaw  is  afcribed  to  the  mylo  and  ge- 
nio  hyoidei  mufcles  :  but,  in  proof  of  this  laft  propolition,  I  am  made  to 
fay,  that  the  os  hyoides  moves  towards  the  lower  jaw,  when  the  jaw  is 
brought  down  ;  or  at  leaft  I  muft  be  inferred  to  fay  fo  from  my  afferting 
that  the  mufcles  above  and  below  the  os  hyoides,  having  a  confiderable 
curve  at  this  bone,  muft  draw  it  forwards  when  they  are  acting. 

If  I  had  not  faid  that  the  os  hyoides  is  brought  down  and  reftrained  from 
Coming  too  far  forwards  in  opening  the  mouth,  there  might  have  been 
fome  grounds  for  the  inference  above  mentioned  ■  but,  as  I  affirm  both 
thofe  facts,  the  inference  ought  not  to  have  been  made  from  one  circum- 
ftance  without  mentioning  the  other  two. 

The  fecond  propofition  (p.  540 — 729)  is,  "  The  ftylo-hyoideus  mufcle 
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"  ferves  to  raife  the  upper  jaw  the  proof  of  which  is  the  motion  of  the 
two  jaws  upon  the  fame  axis  :  the  motion  of  the  upper  jaw  is  very  diffe- 
rent from  the  natural  motion  of  the  head,  and  altogether  independent  of 
the  contraction  of  the  fplenius,  complexus,  or  its  other  elevators  ;  and 
therefore,  the  railing  of  the  upper  jaw  muft  be  by  the  action  of  the  ftylo- 
hyoideus  and  pofterior  head  of  the  digaftric.  , 

If  the  reader  is  convinced  that  the  circumflances  in  the  antecedent 
proportion  are  difproved,  as  I  have  endeavoured  to  do,  he  will  reject 
the  confequence  here  drawn. 

Though  we  follow  Mr  Ferrein  in  his  fuppofition  (p.  541 — 729)  of  the 
ftylo-hyoideus  mufcle  being  extended  to  the  chin  inftead  of  being  fixed 
to  the  os  hyoides,  we  would  not  find  this  mufcle  could  make  any  effort  to 
raife  the  upper  jaw :  For  the  head  always  performing  its  motions  on  the 
Jfpine,  and  the  ftyloid  procefs,  which  is  the  part  of  the  head  to  which  this 
mufcle  is  fixed,  being  farther  forward  than  the  axis  of  the  head's  motion, 
the  mufcle  never  can  draw  down  the  back-  part  of  the  head  to  raife  the 
fore-part. 

The  1  ft  proof  of  the  ftylo-hyoideus  raifing  the  upper  jaw  is  founded 
on  the  following  general  rule :  "  Every  mufcle  being  connected  at  its  two 
"  ends  to  two  different  bones,  all  motion  of  one  or  the  other  of  thefe  bones, 
"  which  caufes  one  of  thefe  ends  to  come  nearer  to  the  other  end,  depends, 
"  at  leaft  in  part,  on  the  contraction  of  that  mufcle.  The  rule,  it  is  added, 
44  is  perhaps  new." 

Is  it  new  to  you,  gentlemen,  that  mufcles  fhorten,  or  endeavour  to 
ihorten  themfelves,  when  they  act,  and  that  they  muft  be  fhorter  when 
their  ends  come  nearer  each  other  ?  And,  if  the  rule  is  true,  does  it  not 
prove  what  I  formerly  inferred  from  it  concerning  the  action  of  the  fple- 
nius and  complexiis  ? 

Whoever  lays  it  down  as  an  univerfal  principle,  that  every  mufcle  be- 
comes fhorter  when  it  acts,  or  that  every  mufcle  which  fhortens  itfelf  is 
exerting  its  force,  is  in  a  miftake,  as  is  evident  in  numerous  examples. 
Thus,  when  one  fits  down  on  a  feat,  the  extenfor  mufcles  of  the  legs, 
and  the  retractors  of  the  thighs,  are  in  ftrong  action,  yet  are  lengthened; 
while  the  flexors  of  the  legs  and  thighs  are  fhortened,  but  unactive. — 
The  extenfors  of  the  fpine  are  the  acting  but  elongated  mufcles,  when 
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we  bow  forwards.  Nay,  of  two  irrafcles  which  feem  to  have  nearly  the 
fame  direction  and  ufe,  the  one  may  act  without  the  other.  Thus  the 
biceps  flexor  cubiti  and  bracbiaus  inter nus  generally  act  together  in  bending 
the  fore-arm  :  but,  if  the  fore-arm  is  to  remain  extended,  or  is  to  be 
kept  fixed  in  any  degree  of  flexion,  while  the  arm  is  to  be  ftrongly  railed 
and  drawn  forwards,  the  biceps  contracts  ftrongly,  and  the  brachiaeus  is 
unactive  ;  or  if  the  fore-arm  is  to  perform  ftrongly  the  action  of  prona- 
tion, while  it  is  to  be  bended  with  little  force,  the  brachiseus  may  act 
while  the  biceps  is  unactive,  left  this  latter  mufcle  counteract  the  prona- 
tors, whofe  force  is  then  principally  required. 

I  hope  the  feeble  crifpation  of  the  mufcles  which  I  have  faid  to  be  un- 
active in  the  foregoing  cafes  will  not  be  called  their  action,  in  order  to 
find  a  contradiction  in  my  words.  Every  one  furely  knows  the  diffe- 
rence between  the  weak  natural  curtation  of  mufcles  and  their  ftrong  vo- 
luntary contraction. 

If  the  rule  is  faulty,  the  example  of  the  ftylo-hyoideus,  as  here  applied 
to  illuftrate  it,  is  one  of  the  moft  unfavourable  in  the  body,  becaufe,  this 
mufcle  being  fixed  to  a  part  of  the  head  farther  forward  than  its  axis  of 
motion,  it  is  impoffible  fuch,  a  mufcle  ever  can  raife  the  head.  But, 
fuppofing  the  connection  of  this  mufcle  to  the  head  to  be  farther  back 
than  its  axis,  and  fuppofing  the  cornua  of  the  os  hyoides  to  reft  with  their 
points  on  the  vertebras  of  the  neck,  can  it  be  imagined  that  fuch  flippery 
round  points  could  poffibly  ftand  fo  firm  on  the  flippery  vertebras  as  to 
be  a  fulcrum  to  the  head  in  its  elevation,  efpecially  too  while  the  traction 
is  at  the  other  end  of  the  cornua,  and  in  a  very  oblique  direction  ?  or 
could,  fuch  points  be  preffed  with  fo  much  force  upon  the  mufcles  cover- 
ing the  vertebras  without  hurting  them  I 

In  my  anfwer  to  Mr  Winflow,  I  mentioned  what  I  thought  the  ufe  of 
the  ftylo-hyoideus  mufcle  in  opening  the  mouth :  and  therefore  may  pafs 
Mr  Ferrein's  fecond  propofition,  which  treats  of  that  fubject,  without 
examination;  as  I  may  alfo  do  to  his  third  propofition,  wherein  he  afligns 
the  fame  ufe  to  the  myloy  genioy  Jlernor  coraco  hyoidei  mufcles,  as  I  had 
done. 

In  his  fourth  propofition,  (p.  543 — ^32)  he  undertakes  to  prove,  ct  that 
"  the  mylo  and  genio  hyoidei  afhft  in  certain  cafes  the  ftylo-hyoidei  to 

-  "  raife 
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u  raife  the  upper  jaw,  but  that  the  ftylo-hyoidei  never  can  ailift  the  for- 
"  mer  to  bring  down  the  lower  jaw." 

The  power  of  the  ftylo-hyoidei  to  raife  the  upper  jaw,  and  the  cornua 
of  the  os  hyoides  ferving  as  fulcra  to  the  head  in  its  elevation,  being  the 
foundations  on  which  the  proof  of  this  proportion  is  laid,  I  need  not  do 
more  than  mention  it,  and  refer  to  what  has  been  faid  againft  thefe  foun- 
dations of  it,  which  may  alfo  ferve  as  an  anfwer  to  what  is  faid  of  the 
pofterior  head  of  the  digaftric  mufcle  (p.  544,  545, — 734  736),  where 
the  fame  principles  are  made  ufe  of. 

What  is  faid  (p.  544,  545 — 734,  735),  of  the  anterior  head  of  the  di- 
gaftric, is  appealing  to  his  general  principle  about  the  fhortening  of  mufcles, 
and  repeating  what  Mr  Winilow  had  faid;  which,  being  already  examined, 
need  not  now  be  confidered. 

Had  not  MefTrs  Winflow  and  Ferrein  been  fo  fond  of  the  impoftible 
reverfion  of  the  head  upon  the  condyles  of  the  lower  jaw,  they  might 
have  had  a  better  argument  than  any  they  have  employed  for  the  action 
of  the  digaftric  mufcle  in  opening  the  mouth  :  They  might  have  obferved, 
that  the  pofterior  belly  of  the  digaftric  is  fixed  to  the  fkull,  at  leaft  as  far 
back  as  the  condyles  of  the  occiput,  where  the  axis  of  the  motion  of  the 
head  is  ;  and  therefore,  when  that  mufcle  acted,  it  might  draw  down  the 
back-part  of  the  head,  and  fo  raife  the  fore-part,  while  the  anterior  belly 
brought  the  lower  jaw  down. 

Left  fome  other  make  ufe  of  this  argument  againft  me,  I  muft  obferve, 
that  the  axis  of  the  head  is  much  farther  back  than  its  centre  of  gravity  ; 
on  which  account  the  head  falls  forward  on  the  breaft,  whenever  the  or- 
gans that  fupport  it  are  weak  and  unactive,  as  in  infants,  fleeping, 
drunken,  fainting,  apoplectic  people,  whenever  they  are  put  in  an  erect 
poilure.  The  organs  which  fupport  the  head  from  falling  forwards  are 
the  fplenius,  complexus,  and  other  mufcles  placed  on  the  back-part  of 
the  neck,  as  is  evident  from  the  head's  bending  forward  when  thefe 
mufcles  are  cut  tranfverfely,  from  the  retraction  of  the  head  when  they 
•are  convulfed  or  inflamed;  and  many  more  fuch  proofs  might  be  named. 
Thefe  mufcles  are  not  only  ftrong  by  their  number  of  fibres,  but  they 
are  infer  ted  into  the  head  in  a  much  more  advantageous  way  than  moft 
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mufcles  of  the  body  are  in  their  refpective  bones  :  for  they  are  fixed  into 
the  head  nearly  at  right  angles,  and  at  a  considerable  diftance  from  the 
axis,  that  they  may  have  a  long  lever  to  act  with ;  and  their  other  end  is 
fixed  to  the  vertebras,  where  little  motion  in  the  direction  of  their  traction 
can  be  allowed :  whereas  the  digaftric  mufcles  have  few  fibres,  are  fixed 
very  near  the  axis,  at  a  very  acute  angle,  and  are  connected  at  their  other 
end  to  a  very  loofe  moveable  part ;  and  therefore  can  never  officiate  in- 
ftead  of  the  other  powerful  organs.  Nor  would  the  fixing  of  the  os  hyoldes 
by  the  mufcles  below  it  render  the  digaftric  any  way  equal  to  the  office 
of  raifmg  the  head,  while  the  action  of  the  posterior  head  of  the  digaftric 
would  diminifh  the  force  by  which  the  lower  jaw  is  drawn  down  juft  as 
much  as  the  power  of  its  own  action :  for  it  muft  be  evident,  that  the 
lower  jaw  can  be  drawn  down  with  no  greater  force  by  mufcles  fixed  to 
the  os  hyo'ides,  than  what  is  exerted  to  keep  that  bone  down.  Whenever 
the  power  is  greater  that  draws  the  os  hyoldes  up,  than  what  pulls  it  down, 
it  muft  be  moved  towards  the  jaw,  which  it  never  is  in  opening  the 
mouth. 

P.  547,  548 — 739,  it  is  granted,  according  to  what  is  in  the  Eflay, 
that  the  mylo  and  genio  hyoidei  mufcles  draw  the  jaw  backwards. 

I  pafs  feveral  little  things  which  may  be  criticifed  in  the  four  follow- 
ing pages,  to  come  to  the  conclufion  of  this  memoir;  where  it  is  afTerted, 
"  That  Bidloo,  Cowper,  and  Monro,  conclude  it  impoflible  to  fwallow 
"  while  the  mouth  is  open  ;  which  reafoning  is  deftroyed  by  experience,  as 
"  may  be  obferved  in  thofe  who  drink,  pouring  the  liquor  from  above 
"  into  the  mouth." 

I  can  fee  no  fuch  afTertion  in  Bidloo,  either  where,  in  tab.  xv.  of  his 
Anat.  Corp.  Hum.  he  has  painted  the  digaftric  mufcle,  nor  where  the  lower 
law  is  delineated  in  tab.  xcii. :  nor  is  it  to  be  expected  any  where  in  his 
large  anatomy,  becaufe,  in  the  preface  to  it,  he  declares,  he  is  not  to 
give  the  hiftory  of  the  ufes  of  the  parts ;  nor  have  I  obferved  it  in  his 
Exeratationes* 

Cowper,  in  the  explication  of  Bidloo' s  tab.  xv.  and  in  both  the  edi- 
tions of  his  Myotomy,  fays,  "  When  we  fwallow  our  aliment,  we  fhut 
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"  our  mouth  ;"  which  is  true  :  but  he  mentions  nothing  of  die  impofli- 
b  lity  of  doing  otherwife. 

Monro's  words  are,  (Effays,  vol.  i.  p.  114  *),  "  One  can  fcarce  fwal- 
"  low  any  with  his  mouth  open  :"  which  might  be  tranflated  into  French, 
"  Celt  avec  beaucoup  de  difficulte  qu'  on  peut  avaler  quand  la  bouche  eft 
"  ouverte  j"  which,  I  fuppofe,  Mr  Ferrein  will  allow.  The  experi- 
ment of  fwallowing  when  liquor  is  poured  into  the  mouth  from  above, 
does  not  prove  it  not  difficult  to  fwallow  with  the  mouth  open ;  and  in 
this  fituation,  the  weight  of  the  liquor  fupplies,  in  a  great  meafure,  the 
office  of  the  digaflric  mufcles. 

The  challenge  of  the  accuracy  of  quotations,  puts  me  in  mind  to  re- 
mark, that  Mr  Platner,  whofe  pen  is  faid  (p.  427 — 578)  to  have  been  em- 
ployed about  the  ufe  of  one  of  the  mufcles  of  the  lower  jaw,  does  no  more 
than  relate  fome  of  the  things  which  authors,  and  particularly  Mr  Win- 
flow  and  I,  had  faid,  declaring,  p.  14.  Nec  in  has  lltes  ire,  nec  eas  compo- 
nere  aufim :  "  He  will  neither  enter  into  nor  determine  this  difputed  que- 
"ftion." 

ANSWER  to  Profeffor  WALTHER. 

TN  a  differtation  de  Ofcitatione,  publifhed  at  Leipfic  in  1738,  the  profef- 
for,  p.  12.  criticifes  my  fourth  objection  to  the  office  commonly 
afcribed  to  the  digaflric  mufcles.  The  character  which  a  very  good 
judge  f  gives  of  this  gentleman's  writings,  obliges  me  to  tranfcribe  his 
own  words,  that  others  may  know  whether  I  do  him  juflice. 

After  giving  a  tranflation  of  my  objection,  he  fays,  "  Itaque,  ut  lucu- 
*'  lenter  adpareat,  quomodo  ille  fcriptor,  hac  doctrine  fuae  parte,  motus 
w  componat,  qui  aliter  a  fe  diftingui  debent,  hinc  ita  arguendo  rem  de- 
"  claramus  :  Caput  reclinare  eundem  affectum  habet  ac  fi  in  vivo  homine 
*  id  extendatur.  Hinc  idem  erit,  atque  maxillam  inferiorem  ab  infe- 
"  riore,  praefertim  in  cadavere,  ubi  haec  per  fe  flupida  cernitur,  difcedere 

"  jubere, 

*  Or  p.  238,-  fupra- 

f  Haller,  Method,  ftud.  Medic,  p.  548,  di&ione  paulum  obfcuriore  ufus  eft. 
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"  jubere,  et  ita  os  aperire.  Porro,  caput  reclinare,  idem  erit,  ac  diga- 
"  ftrici  originis  locum  demittere,  et,  fi  manfores  mufculi  maxillam  in 
"  vivis  fixerint,  hanc  capitis  reclinationem,  contra&ione  digaftricijuvare ; 
"  fed  prater  hunc  cafum,  eundem  mufculum  debilitare,  et  pro  maxilla 
f  deducenda  inertem  reddere :  nihilo  minus  tamen  eundem,  tanquam  fi 
"  ligamentum  eflet,  longiorem  facere,  et  ita  intendere,  fimul,  os  hyoides 
"  non  propria,  naturali,  ac  facillima  contractione  mufculi,  fed  plurium 
"  partium  communi  tenfione  ac  motu,  levare.  Nam  omni  occafione,  os 
tC  ipfum  quoque  tollitur,  etiamli  maxillas  committantur,  et  tantum  caput 
"  reclinetur ;  ficut,  quod  inter  pomum  Adami  et  os  hyoides  fpatium  eft, 
"  ac  illo  tempore  admodum  augetur,  etiam  in  vivis  hanc  rem  probavit. 
"  Eadem  fallacia  communis  atque  proprii  motus  adfertio  nititur,  cum  cl. 
"  Monro  prasfumit ;  toties  os  hyoides  deorfum  duci,  quoties  maxilla  vivi 
"  hominis  defcendit.  Verum,  ubi  caput  erigitur,  et  bins  maxillas  com- 
"  mittuntur,  quin  et  deglutitione  accidit,  ut  priores  hyoidei  mufculi  et  pars 
"  ftylo-pharyngaei  os  bicorne  aliquantum  tollant,  aut  alium  membranarum 
"  nexum  hoc  os  fequatur,  ut,  digito  altero  ad  mediam  bafin,  et  altero 
"  ad  cornu  admoto,  facile  percipitur.  Sed,  quando  jam  maxilla  move- 
"  tur,  turn  hoc  fere  levilfimo  modo  os  hyoides  demittitur  :  imo,  eo  tem- 
"  pore,  fterno-hyoideos  aut  fterno-thyroideos  mufculos  non  contrahi,  vel 
"  exinde  judicare  Monro  potuiffet,  quod  hie  maxillae  motus,  et  oris  hia- 
M  tus,  motus  proportionem,  quo  os  hyoides  defcendit,  creberrime  fupe- 
"  ret ;  et  maxinie,  quod,  ore  claufo,  perinde  ac  aperto,  fcutiformis  carti- 
"  lago,  fub  offe  hyoideo,  in  alterutrum  latus,  pari  facilitate  converti 
"  poffit." 

The  objection  here,  I  imagine,  is,  that  the  os  hyoides  rifes  when  the 
head  is  extended,  and  defcends  when  the  head  is  bended,  though  the 
mouth  is  fhut  all  the  time ;  the  riling  of  the  os  hyoides  in  the  former  cafe 
being  owing  to  the  ftretching  of  the  parts,  without  any  contraction  of  the 
mufcles  which  are  connected  to  the  os  hyoides,  as  the  defcent  of  this  bone 
in  the  flexion  of  the  head  depends  on  the  natural  elaflicity  or  reftitution  of 
the  overftretched  parts  ftretched  beyond  their  tone. 

If  I  had  propofed  no  more  to  be  done,  than  to  obferve  what  happened 
to  the  os  hyoides  when  the  head  was  alternately  bended  and  extended,  the 
objection  would  have  been  reafbnable  j  bui:  as  I  defired  mufcles  to  be 

drawn 
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drawn  with  hooks  and  threads,  while  the  pofture  of  the  head  remained 
the  fame,  and  appealed  to  the  feeling  of  mufcles  hard,  fwelled,  and  tenfe, 
while  the  different  actions  were  performed  by  a  living  perfon,  this  objec- 
tion can  have  no  force. 

It  is  to  be  wifhed,  too,  we  had  been  here  told,  how  a  mufcle  becomes 
weaker  and  unfit  to  do  its  office,  by  ftretching  it,  and  making  it  tenfe, 
as  feems  to  be  affirmed  in  regard  to  that  digaftric  mufcle ;  for,  on  the 
contrary,  it  is  a  doctrine  generally  received,  that  mufcles  exert  moft  force 
when  they  are  tenfe. 

The  particular  objection  to  the  fterno-hyoidei  and  fterno-thyroidei 
mufcles  acting  in  opening  the  mouth,  to  wit,  that  very  frequently,  in 
this  action,  the  lower  jaw  moves  proportionally  more,  and  the  mouth  is 
wider  opened,  than  the  0 s  hyoides  defcends,  will  not  be  infilled  on  by  any 
who  confider,  1 .  That  fuppofing  thefe  mufcles  to  be  the  only  depreffors  of 
the  jaw,  the  chin  would  move  downwards  much  more  than  the  fpace  which 
thefe  mufcles  contract,  or  than  the  os  hyoides  defcends.  2.  That  mufcles 
placed  between  the  os  hyoides  and  chin,  contribute  to  the  opening  of  their 
mouth  by  the  contraction  ;  the  quantity  of  which  is  not  fo  great  as  the 
defect  of  the  chin  oceafioned  by  this  very  contraction  is. 

To  illuftrate  thefe  propofitions,  and  fome  others  mentioned  in  my  re- 
ply to  the  two  learned  academicians,  and  to  fhow  fome  other  things  not 
generally  attended  to-  in  confidering  the  motions  of  the  jaw,  I  {hall  make 
ufe  of  a  little  figure,  reprefenting  thefe  parts  in  their  motions. 

Let  A,  fig.  2.  (Plate  II.)  be  the  axis  of  motion  of  the  lower  jaw  ;  

B,  C,  D,  the  chin.  AB,  then,  is  the  jaw  in  the  reclined  or  extended  ftate 
of  the  head  ;  AC  is  the  jaw  in.  the  middle  or  erect  fituation  •  AD  is  the 
jaw  fully  depre{fed. — Let  E  be  the  os  hyoides  5  EB  a  mufcle  fixed  to  the 
os  hyoides  and  chin  AC,  ED,  the  fame  mufcle  {hortened  as  the  jaw  de- 
fcends ;  ED  being  in  the  fame  plane  with  the  jaw,  and  EB  perpendicular 
to  that  plane. — Let  EF  be  a  mufcle  extended  between  the  fternum  and  os 
hyoides.. 

Hence  it  appears,  1.  That  the  depreffors  of  the  jaw,  being  fixed  at  a 
greater  diflance  from  the  centre  of  motion,  than  moft  other  mufcles  are 
fixed  to  their  refpective  bones,  have  a  longer  lever  to  act  with. 

2.  Suppofing  the  os  hyoides  E  unmoved,  while  BE  acts,  the  fpace  which 

EB 
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EB  contracts,  is  fo  much  lefs  than  the  chin  defcends,  as  B g,  the  difference 
between  BE  and  CE,  is  lefs  than  the  fpace  between  B  and  C. 

3.  Lefs  fhortening  of  the  mufcle  EB  is  required  as  the  chin  defcends, 
to  make  the  chin  move  equal  fpaces  ;  for  Cb  or  gi  is  lefs  than  B^,  though 
the  fpace  between  B  and  C  and  between  C  and  D  are  equal. 

4.  The  angle  ABE  is  larger  than  ACE,  or  any  angle  which  could  be  be- 
tween the  mufcle  and  the  chin,  moving  from  B  to  D ;  and  the  farther 
EB  recedes  from  being  perpendicular  to  AD,  the  angle  between  the  bone 
and  mufcle  always  becomes  lefs ;  that  is,  the  angle  of  infertion  of  this 
mufcle  is  decreafing  as  it  continues  to  act. 

5.  If  ever  the  mufcle  and  jaw  are  in  the  fame  plane,  as  AE  and  ED  here 
coincide,  the  mufcle  may  draw  the  bone  back,  but  can  no  longer  deprefs 
it ;  and  if  the  bone  was  brought  lower  down  by  any  other  power,  this 
mufcle  would  raife  it,  inftead  of  drawing  it  down. 

6.  The  mufcle  EF  acting,  may  be  confidered  as  fixed  to  the  point  E,  <?,  <f, 
of  the  jaw  ;  and  therefore  this  mufcle  fhortens  itfelf  fo  much  lefs  than 
the  chin  moves,  as  the  fpaces  between  e  and  e,  or  e  and  E,  are  lefs  than 
the  fpaces  between  B  and  C  or  C  and  D. 

7.  If  the  os  hyo'ides  E  moves  downwards  at  the  fame  time  that  the  jaw 
defcends,  then  the  mufcle  EB  requires  to  have  a  lefs  quantity  of  contrac- 
tion, than  when  E  is  fixed,  to  move  the  jaw  through  the  fame  fpace  j  from 
C  to  k,  is  longer  than  EC,  and  the  angle  of  infertion  does  not  decreafe  fo 
much,  the  angle  ACk  would  be  larger  than  ACE. 

8.  If  E  moves  only  forwards  while  the  jaw  defcends,  the  mufcle  EB  re- 
quires to  fhorten  itfelf  more  than  when  E  remains  fixed.  A  line  drawn 
from  C  to  /,  is  fliorter  than  CE,  but  the  angle  of  infertion  does  not  de- 
creafe fo  much ;  AC/  is  larger  than  ACE,  and  EF  acquires  a  longer  lever. 

9.  When  the  os  by  aides  is  moved  forwards  and  downwards  while  the 
jaw  defcends,  the  angle  of  infertion  of  EB  decreafes  lefs  than  when  it  is 
fixed,  and  EF  acquires  a  longer  lever ;  but  the  quantity  of  contraction  of 
EB  may  be  more  or  lefs,  or  the  fame,  according  to  the  proportion  of  the 
advancement  forwards  and  of  the  depremon  of  E. 
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SEveral  of  you,  Gentlemen,  faw  what  was  mewed  here  laft  winter, 
as  a  ftrange  uncommon  fifh,  by  a  foldier.  It  confifted  of  two  round 
plates  of  bone,  with  a  flexible  tough  fubftance,  about  i4-  inch  thick,  inter- 
pofed  between  them  and  connecting  them.  No  preflure  could  force  the 
middle  centrical  part  of  the  plates  nearer :  but  upon  preffing  any  fide  of 
either  of  the  plates,  they  approached  each  other,  the  intervening  fubftance 
at  the  preffed  part  rifing  outwards  into  a  convexity,  while  the  oppofite 
fide,  where  the  plates  were  feparated,  ftretched  confiderably;  all  thefe 
motions  feeming  to  be  performed  upon  a  folid  firm  fubftance  placed  in 
the  centre. 

Some  of  the  young  gentlemen  who  ftudied  under  my  care,  fearched 
along  the  fea-fhore,  till,  near  to  Granton,  where  a  young  whale  was  caft 
afhore .  a  few  years  ago,  they  found  fuch  another  body ;  and,  feeing  the 
vertebrae  of  the  whale  near  to  it,  they  were  fo  obliging  as  to  bring  it, 
with  one  of  the  vertebras,  to  me. 

Upon  comparing  the  furfaces  of  the  plates  with  the  flat  furfaces  of  the 
body  of  the  vertebra,  it  was  at  firft  fight  obvious,  that  the  plates  were 
no  other  than  epiphyfes  feparated  from  two  adjacent  vertebras,  and  the 
intermediate  fubftance  was  the  cartilage  interpofed  between  the  vertebrae. 
Upon  catting  the  foft  ligamentous  fubftance,  its  concentrical  fibres  fhewed 

N  n  them- 

(«)  Edin.  Med.  Eflays,  Vol.  V.  No  xviii. 
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themfelves ;  and  it  became  fofter  gradually,  till  in  the  centre,  where  it  had 
refilled  all  preflure  formerly,  it  was  altogether  in  a  liquid  form. 

The  view  of  the  play  of  thefe  two  plates,  by  means  of  the  interpofed 
ligament,  with  a  liquor  in  the  middle  of  it,  ferved  to  explain  to  me  the 
defign  of  the  ftructure  of  the  cartilages  between  our  vertebrae,  which  I 
was  at  a  lofs  to  underftand  before,  though  it  is  of  the  greatefl  advantage. 

The  mucous  part  of  this  ligamentous  cartilage  in  the  human  body  is 
placed  near  to  the  pofterior  part  of  the  bodies  of  the  vertebras ;  and  there- 
fore is  nearly  in  the  middle  between  the  anterior  part  of  the  bodies  and 
the  oblique  procefles  of  the  vertebrae :  fo  that,  when  we  ftand  erect,  each 
vertebra  refts  upon  a  fluid  fulcrum  or  fort  of  pivot,  the  motion  upon 
which  to  any  fide  is  eafily  and  quickly  performed,  and,  at  the  fame  time, 
is  not  too  hafty  or  unequal ;  for  the  compreflibility  of  the  cartilages  gra- 
dually increafes  from  the  liquid  central  incompreflible  part  towards  the 
circumference.  Without  this  central  pivot,  in  moving  the  fpine  from 
any  reclined  pofture  to  the  oppofite  one,  particularly  in  moving  forwards 
a  fpine  that  was  reclined  far  back,  there  would  often  be  the  greateft  dan- 
ger of  a  moft  violent  fhock  of  one  vertebra  upon  another,  and,  indeed,  of 
all  the  parts  of  the  body  fupported  by  them;  whereas  this  contrivance 
allows  a  very  gradual  change  of  the  centre  of  motion  of  each  vertebra, 
accommodated  to  the  bearing  of  the  fuperincumbent  weight  in  the  diffe- 
rent deflections  of  the  fpine  from  an  erect  pofture,  or  in  railing  it  to  fuch 
a  pofture. 

This  liquid  fulcrum,  too,  will  bear  off  the  great  preflure  which  the 
veflels  of  the  ligamento-cartilaginous  fubftance  would  fuffer  in  our  erect 
pofture,  that  might  be  of  ill  confequence ;  while  the  abforption  of  this 
liquor,  increafed  by  ftrong  preflure,  will  ferve  to  account  in  part  for  the 
difference  of  ftature  at  night  and  in  the  morning. 


AN 


N°7- 


A  N 

ESSAY 

O  N 

The    CARIES     of  BONES, 

TH  E  nature  and  feat  of  a  difeafe  being  known,  there  is  no  difficulty  in 
underftanding  what  chirurgical  operation  ought  to  be  performed, 
and  the  effects  of  every  part  of  the  operation  can  be  demonftrated ;  fo  that 
furgeons  are  inexcufable  if  they  do  not  reform  what  is  faulty  in  the 
manual  part  of  their  bufinefs.  The  effects  of  medicines  not  being  near  fo 
evident,  but  requiring  long  and  accurate  obfervation  to  difcover  them 
fully,  are  much  more  liable  to  be  miftaken.  People  are  too  hafty  in 
making  conclufions ;  a  fingle  cafe  or  two  has  too  often  been  the  occafion 
of  fixing  a  general  rule  for  the  cure  of  difeafes. — The  different  circum- 
ftances  of  difeafes  and  patients  are  not  fufficiently  regarded,  medicines 
being  often  ordered  more  for  the  name  of  the  difeafe  than  for  the  fymp- 
toms  of  the  patient. — If  a  cure  is  made,  the  fuccefs  is  attributed  to  the 
medicines,  without  any  examination  whether  nature  has  not  made  it  in 
oppofition  to  medicines  very  improper  to  affift  her. — Men  of  great  fame 
have  been  fubject  to  fuch  errors,  and  they  have  been  followed  by  the  ge- 
nerality of  practifers. — What  people  have  embraced  for  truths  in  their 
youth  they  are  unwilling  to  contradict;  afterwards,  and  the  early  impref- 
fions  which  our  mind  receives  are  with  difficulty  effaced;  the  human 
mind  is  the  fame  it  was  in  Horace's  days,  the  ^uo  Jewel  ejl  tmbuta  reccns  is 
ftill  true. — In  fo  many  different  ways  may  people,  acting  with  the  utmoft 

N  n  2  fincerity 
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fincerity  and  bona  fides,  be  led  into  error  about  the  medicines  they  employ 
in  difeafes. 

If  gentlemen  would  patiently  and  afliduoufly  obferve  the  circumftances 
of  their  patients,  and  the  operation  and  effects  of  medicines : — If,  after  re- 
marking the  evident  fenfible  effects  of  medicines,  they  would  reafon  from 
one  cafe  to  another,  by  obferving  the  analogy  between  them ;  they  would 
be  convinced,  that  the  common  routine  is  often  not  to  be  followed,  but 
that  a  more  fafe  and  effectual  method  of  cure  ought  to  be  purfued. — If 
no  more  credit  were  to  be  given  to  writers  than  what  is  fupported  by  not 
only  their  multiplicity  of  practice,  but  by  their  accuracy  in  relating  cir- 
cumftances, and  by  the  reafonable  indications  on  which  their  practice 
appears  to  have  been  founded : — If,  inftead  of  taking  one  or  two  of  our 
cotemporaries  as  our  conftant  guides,  we  would  compare  feveral  writers  of 
different  ages,  to  difcover  whofe  practice  was  moft  on  a  rational  founda- 
tion:— If  thefe  methods  were  purfued,  I  am  perfuaded  the  common  prac- 
tice, in  a  great  many  cafes,  would  foon  be  changed. 

General  fchemes  of  this  kind  are,  I  know,  commonly  looked  upon  as 
words  of  courfe,  and  as  little  regarded  as  if  one  was  propofing  a  project 
impoflible  to  be  executed.  An  example  of  the  practice  in  a  particular 
difeafe,  varied  hitherto  in  many  different  ways,  and  moft  of  it  founded 
on  very  little  reafon,  with  a  propofal  of  reforming  it  according  to  the  plan 
above  mentioned,  may  poftibly  have  greater  influence,  which  I  fhall  there- 
fore now  lay  before  you. 

In  complaifance  to  the  defire  of  feveral  of  my  pupils,  I  have  chofen  for 
this  example,  that  corrupted  flate  of  bones  which  furgeons  name  caries, 
fpbacelus,  teredon  or  tredon :  In  treating  which,  I  fhall  give,  in  the  hifto- 
rical  way,  a  fhort  fketch  of  what  fome  of  the  moft  eminent  writers  have 
faid  upon  it ;  next,  I  fhall  defcribe  the  different  appearances  I  have  had 
occalion  to  obferve  of  this  difeafe  ;  then  I  fhall  examine  the  manifeft  ef- 
fects of  the  different  medicines  which  have  been  ufed  or  propofed  for  it; 
and,  laftly,  I  fhall  confider  what  method  of  cure  appears  moft  reafonable 
according  to  the  various  circumftances. 

In  the  works  commonly  afcribed  to  Hippocrates,  the  caries  is  faid  to 
be  a  dried  pituit  between  the  laminae  of  the  bones  (a),  or  earth  dried  by 

heat 


(a)  De  Morb.  lib.  2. 
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heat  {a)t  or  a  defect  of  the  mucus  (b). — The  account  of  the  fymptoms  is 
very  incomplete  (c).  The  prognofis  is  as  fuperficial  ;  for  I  fee  no  more 
than  that  in  tedious  ulcers  the  bones  are  affected,  and  the  cicatrices  are 
hollow  (d),  and  livid  flefh  in  a  difeafed  bone  is  a  bad  fign  (e).  As  to 
the  cure ;  cold  is  faid  to  be  hurtful  to  bones  (/"),  and  this  difeafe  is  to 
be  treated  as  a  fracture  (g). 

Celfus  gives  no  opinion  of  the  caufe  of  the  caries,  and  defcribes  very 
few  of  its  fymptoms,  but  is  very  particular  in  his  directions  concerning 
the  cure. 

His  application  to  bones  laid  bare  in  a  compound  fracture  is  wine, 
oil,  and  fuppurants  (b).  In  a  fiffure  or  fracture,  where  it  is  not  neceffary* 
to  take  out  the  bone,  he  orders  a  cephalic  plafter,  foftened  with  vinegar, 
to  be  applied ;  and  propofes  that  the  fame  plafter,  foftened  with  a  cerate 
of  rofes,  mould  be  ufed  afterwards  as  an  incarner  (z).  His  medicine  for 
flopping  the  hemorrhagy,  which  fometimes  happens  in  cutting  the  tegu- 
ments to  lay  the  fkull  bare,  and  after  raifing  pieces  of  it  from  the  dura 
mater ^  is  vinegar  (/£).  * 

In  the  caries  of  bones,  Celfus's  method  (/ )  is  to  lay  all  the  carious  part 
bare  ;  and,  if  it  is  then  doubtful  how  deep  the  caries  goes,  to  pierce  with 
the  tereba  (or  pyramidal  perforative)  till  the  rafpings  are  no  more  black. 

 If  the  caries  is  fuperficial,  he  orders  it  to  be  burnt  once  and  again 

with  a  hot  iron,  that  a  fcale  may  feparate  from  it;  or  to  rafp  it  till  either 
drops  of  blood  ouzing  out,  or  the  white  furface  of  the  bone,  mow  all  the 
carious  part  to  be  taken  away,  when  nitre  (m)  well  pounded  is  to  be  fprinkled 

on  the  bone.  When  the  caries  is  deep,  he  advifes  a  great  man  y  holes  to 

be  made  through  it  with  the  perforative,  into  each  of  which  a  red-hot 
iron  is  to  be  put,  till  the  bone  is  quite  dry  ;  for  thus,  adds  he,  the  cor- 
rupted part  will  be  brought  off. — When  the  caries  penetrates  to  the  other 
fide  of  the  bone,  it  muft  be  cut  out. — When  the  extent  of  this  deep  caries 
is  not  larger  than  what  the  head  of  the  trepan  will  cover,  he  employs  this 

inflrument 

(a)  De  Carnibus.  (b)  De  Articul.  (c)  De  Morb.  lib.  2. 

(d)  Aphorifm.  §  6.  aph.  45.  (e)  Ibid.  §  7.  aph.  2.  (/)  Ibid.  §  5.  aph.  18. 

(g)  De  Morb.  lib.  2.  (/;)  Lib.  8.  cap.  8.  &  10.  (/)  Ibid.  cap.  4. 

(k)  Ibid.  (/)  Ibid.  cap.  2.  &  3. 

(m)  Diofcorid.  lib.  3.  cap.  8.  fays,  Nitre  and  its  fpuma  is  biting,  and  has  the  force  and' 
Burning  of  fait.. 
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inftrument  to  take  it  out. — If  the  caries  is  large,  he  orders  holes  to  be 
made  round  the  edges  of  it  with  a  perforative  ;  and  then,  cutting  the 
bridges  between  thefe  holes  through  with  a  ftrong  knife  ftruck  with  a 
hammer,  he  takes  away  all  the  carious  part. 

The  medicines  which  Diofcorides  chiefly  recommends  for  bringing 
away  the  fcales  of  bones,  or  for  what  is  now  called  their  exfoliation,  is 
the  powder  of  the  root  of  the  peucedanum  (#),  and  the  juice  of  euphor- 
bium  ;  defiring  the  teguments  to  be  defended  with  liniments  or  cerates, 
when  the  euphorbium  is  to  be  applied  (b). 

Galen  defines  bones  to  be  the  hardeft,  moft  dry  and  terreflrious  parts 
of  the  body  (t),  whofe  qualities  are  cold  and  dry  (d).  He  thought  a  ca- 
ries in  a  bone  analogous  to  an  ulcer  in  a  foft  part  [e) ;  and  that  it  was  oc- 
cafioned  either  by  the  adjacent  flefh  generating  a  bad  fanies,  with  which 
the  bones  being  moiftened  were  corrupted  (f)  j  or  that  it  was  owing  to 
a  mucous  humour  drove  to  the  bones  (g). 

In  confequence  of  this  general  doctrine  concerning  bones  and  their 
erofion,  with  the  general  axiom,  that  contraries  are  the  remedies  of  con- 
traries (-6),  Galen  muft  necelTarily  have  been  led  to  difcharge  all  things 
which  he  efteemed  cold  (;),  and  to  recommend  driers  (k)  in  a  caries.  He 
is  very  fparing  in  his  recommendations  of  particular  medicines  for  this 
difeafe  ;  opoponax  in  ulcers  of  bones,  and  rad.  peucedani  for  exfolia- 
tion (/),  with  fome  compounded  plafters         are  all  he  mentions. 

The  Greek  phyficians  after  Galen  have  added  little  concerning  this  dif- 
eafe, except  fome  few  medicines,  anfwering  Galen's  intentions  of  cure. 
Paulus  jEgineta  (?z)  has  fomething  of  a  different  formula  for  making  the 
affected  part  of  a  bone  feparate  ;  it  is  a  cataplafm  made  of  the  leaves  of 
the  wild  poppy  and  of  the  fig-tree,  with  barley-flour  and  wine ;  or,  in- 
flead  of  it,  he  recommends  equal  parts  of  the  fern,  hyofciami  and  of  vitriol. 

The 

(a)  Diofcorid.  lib.  3.  cap.  77.  (b)  Ibid.  cap.  8.  (c)  De  Offib.  in  proctm. 

(d)  De  Element,  lib.  r.  cap.  6.  [e)  De  Caufis  Morb.  cap.  1 1.  De  Medic.  Art.  Conft.  cap.  6. 
(/)  Comment,  in  Hippocrat.  de  Fra£t.  lib.  2.  §  20.  (g)  Ibid,  de  Articul.  lib.  3. 

[h)  Comment,  in  Hippocrat.  Aphorifm.  §  5.  aph.  18.  (i)  Ibid. 

(k)  Ibid.  §  6.  aph.  45.  (/)  De  Simpl.  Medicam.  Facult.  lib.  8. 

(m)  De  Compof.  Pharmac.  f.  Loc.  lib.  10.  De  Comp.  Medic,  per  Genera,  lib.  4.  cap.  13. 
&  lib.  5.  cap.  2. 

(«)  Lib.  4.  cap.  50. 
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The  Arabians  added  greatly  to  the  lift  of  drying  medicines  :  Moft  of 
them  actually  fo  ;  that  is,  in  the  form  of  powders  :  and  the  greater  num- 
ber potentially  fo  too;  that  is,  fuch  as,  when  tafted  or  applied  to  fores, 
ftimulate,  raife  heat  and  fome  degree  of  inflammation.  They  alfo  refto- 
red  the  Cehian  practice  of  burning  and  rafping  difeafed  bones  which 
had  been  neglected  by  the  Greek  phyficians,  but  has  been  generally  men- 
tioned by  writers  after  the  Arabians. 

One  of  the  Arabians,  Albucafis  (I),  advifes,  in  a  compound  fracture,, 
where  a  bone  is  bare,  to  pat  a  cloth  dipped  in  black  ftyptic  wine  into  the 
wound  ;  but  not  to  make  ufe  of  a  cerate,  or  any  thing  in  which  there  is 
oil,  left  it  make  corruption  happen  to  it. 

Thofe  who  wrote  on  furgery,  when  learning  began  to  be  reftored  in 
Europe,  in  the  14th  and  15th  centuries,  copied  moftly  the  Arabians; 
but  after  burning  the  bone,  which  is  the  method  of  cure  in  the  caries 
which  the  moft  eminent  of  them  are  fondeft  of,  they  applied  oily  medi- 
cines to  the  cauterized  bone  (c). 

After  chemie  came  to  be  cultivated  in  the  1 6th  century,  other  methods 
of  cauterizing  were  introduced. 

Angelus  Bologninus  (d)  tells  us,  that  fome  in  his  time  made  ufe  of 
fcalding  hot  oil,  heated  roots  of  the  afphodelus,  kindled  brimftone,  and 
the  water  by  which  gold  is  feparated  from  filver. 

Joannes  de  Vigo  (<?),  befides  aqua  regia,  mentions  oil  of  vitriol,  unguen- 
tum  Egyptiacum,  and  vitriol  burnt  and  mixed  with  aquavits,  as  cauteries. 
After  cauterizing,  he  drefTed  with  ung.  abfterfivum  de  apio ;  and  fays,  that, 
by  this  method,  the  feparation  of  the  difeafed  part  is  made  in  forty  days 
after  cauterizing. 

Vefalius  {/)  mentions  ol.fulpburis  and  euphorbium  for  the  caries ;  but 
prefers  a  preparation  of  antimony,  which  he  does  not  defcribe. 

Fallopius  (g)  agrees  with  Vefalius  in  the  form  of  the  drying  medicines 
to  be  applied,  and  in  the  management  of  a  bone  after  it  is  burnt.  The 
place,  fay  they,  immediately  after  being  burnt,  is  to  be  frequently  moift- 

ened 

(a)  Avicen.  Tract,  iv.  lib.  4.  Ten.  iv.  cap.  11.  {b)  Chirurg.  pars  iii.  cap.  20.. 

(c)  Guy  de  Chauliac.  traite  iv.  (d)  De  Cura  Ulcer,  lib.  2. 

fa)  Pratt.  Medic,  fecunda  pars,  lib.  3.  De  Ulcere  cum  OiTe  corrupto. 
(/)  Chirurg.  Magn.  lib.  4.  cap.  14.  (g)  De  Ulcerib.  cap.  22. 
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ened  with  rofe  water  and  the  white  of  an  egg,  that  inflammation  and 
other  fymptoms  may  be  prevented ;  afterwards  the  efcar  is  to  be  ripened 
with  butter  or  ung.  tetrapharmacum. 

Ambrofe  Pare  (a)  fays  more  explicitely  than  Albucafis,  that  the  applica- 
tion of  unctuous  and  oily,  or  of  moift  and  fuppurating  medicines,  cor- 
rupts bones :  Pare  feems  alfo  fonder  of  the  fimple  driers,  that  is,  the  ab- 
forbent  powders,  than  thofe  who  went  before  him,  whofe  driers  were 
as  much  potentially  fo,  as  actually. 

Fabricius  ab  Aquapendente  (b)  reckons  aquavitae  among  the  ftronger 
driers  ;  and  recommends  the  juice  of  leeks,  with  fait,  for  drying  bones 
further  after  they  are  burnt. 

Gulielmus  Fabricius  Hildanus  (c )  is  rather  more  pofitive  than  Pare  in  for- 
bidding the  application  of  all  moift  and  oily  medicines  to  bones  laid  bare ; 
he  feems  in  one  part  of  his  writings  (d)  to  expect  always  an  exfoliation 
from  bones  laid  bare,  though  in  other  places  (e)  he  relates  examples  of 
bones  laid  bare  being  cured  without  any  defquamation. 

Hildanus  (f)  introduced  the  free  ufe  of  euphorbium  and  its  tincture  in 
fpirit  of  wine  ;  the  acrimony  of  which  the  writers  before  him  had  warned 
their  readers  to  guard  againft. 

Marcus  Aurelius  Severinus  (g)  takes  notice  of  the  fhrill  found,  as  if  a 
void  was  below,  which  a  piece  of  bone  has  when  {truck  after  its  exfolia- 
tion begins.  He  recommends  oil  of  euphorbium  and  of  lime,  as  a  proper 
application  to  corrupted  bones  (b). 

Soon  after  Severinus's  time,  that  is,  about  the  middle  of  the  1 7th  cen- 
tury, the  elfsntial  aromatic  oils  of  vegetables  were  introduced. 

Nicolaus  Tulpius's  (i)  favourite  medicine  for  exfoliation,  was  oil  of 
cinnamon  with  oil  of  fublimate. 

In  the  latter  part  of  the  laft  century,  not  only  variety  of  thefe  oils  were 
ufed,  and  different  tinctures  in  ardent  fpirits,  and  other  compofitions  of 

the 

{a)  Livre  19.  chap.  31.  &  32.  (£)  Pentateuch.  Chirurg.  lib.  3.  cap.  10. 

(c)  De  Gangrsen.  et  Sphacel.  cap.  19.  (d)  De  Ulcerib.  cap.  22. 

(e)  Obferv.  cent.  iv.  obferv.  95.  &  96.. 

(/)  De  Gangr.  et  Sphac.  cap.  19.  Obferv.  cent.  i.  obf.  92 — Cent.  iv.  obf.  21.  &  95-— 
Cent.  v.  obf.  21. 

(g)  De  efficaci  Chirurg.  pars  ii.  cap.  1 1.  {$)  Pyrotechn.  Chirurg.  lib.  2.  pars  i.  cap.  4. 
(z)  Obfervat.  lib.  1.  obf.  31. 
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the  driers  of  the  ancients,  and  of  the  aromatic  oils,  were  contrived  ;  but 
the  alkaline  falts,  both  fixed  and  volatile,  fuch  as  Jal  tartari,  Jp.fal.  ammo- 
niaci^  &c.  came  to  be  employed,  as  well  as  the  acid  fpirits  ol.  fidphur.  'vi- 
triol. £sV.  (a). 

While  the  generality  of  writers  at  this  time  were  fo  fond  of  the  aromata, 
tinctures,  elixirs,  fpirits,  ckc.  fome  mention  their  having  cured  carious 
bones  by  perforating,  trepanning,  and  cutting  them  out  (£),  or  by  burn- 
ing and  deftroying  them  with  cauftics  (c).  Others  fuccefsfully  employed 
watery  medicines  (d),  and  dry  lint  (e). 

Among  the  writers  of  this  time,  Wifeman  (/)  is  more  accurate  in  relat- 
ing the  appearances  of  carious  bones  than  former  authors.  They  gene- 
rally remarked  only  the  black  colour,  greafinefs,  roughnefs,  fpongy  foft- 
nefs,  ftinking  fmell,  and  thin  brown  ichor,  of  bones  when  carious, 
with  the  fpongy  flefh  growing  out  from  them.  Wifeman  obferves,  that 
carious  bones  may  be  of  a  white,  brown,  or  black  colour ;  and  adds, 
"  If  the  white  be  pory,  the  caries  may  be  deeper  and  more  dangerous 
"  than  if  it  were  black  and  hard." 

His  method  of  cure  is  like  to  Celfus's  in  feveral  particulars.  He  orders 
all  the  carious  part  to  be  laid  bare,  with  cauftic  applied  to  the  teguments ; 
then  to  fcrape  the  rotten  flefh  away,  or  to  confume  it  with  efcharotics  : 
where  that  cannot  be  done,  becaufe  of  large  vefTels,  nerves,  or  tendons, 
in  the  way,  he  defires  the  orifices  of  the  ulcer  to  be  dilated  with  fponge 
tent,  gentian  root,  &c.  But  if  the  cure  of  the  caries  is  of  greater  confe- 
quence  to  the  patient  than  thefe  parts  are,  and  they  are  fo  fituated  that 
the  cure  cannot  be  made  without  deftroying  them,  he  advifes  to  cut  them 
through  to  come  at  the  bone.  When  the  carious  bone  is  laid  bare,  if 
the  caries  is  fuperficial,  he  would  have  it  rafped,  and  then  to  be  dreffed 
with  the  milder  farcotics,  or  digefting  ointment ;  in  a  few  days  after  the 
application  of  which,  he  fays,  you  may  fee  the  flefh  thrufl  forth  in  fmall 

O  o  grains, 

(a)  See  Barbette  Chirurg.  lib.  3.  cap.  8. — Verduc  Patholog.  de  Chirurgie,  chap.  1.  dej 
Fraftures. — Car.  Mufitan.  Chirurg.  torn.  ii.  cap.  19. 

(b)  Scultet.  Armament.  Chirurg.  tab.  27.  explic.  &  obf.  65. — Zodiac.  Medico-gallic,  anni 
1679,  menf.  Decemb. — an.  1681,  menf.  Novembris. 

(c)  Lamzweerd,  Obferv.  90.  (d)  Scultet.  Armam.  obf.  42.  Ruyfch,  obf.  48. 
(0  Ruyfch,  obf.  5.                  (/)  Surgery,  bcok  ii.  chap.  7. 
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grains,  which  is  callus. — Burning  with  a  hot  iron  he  frequently  ufed 

with  fuccefs  for  haftening  the  exfoliation.  At  other  times  he  pinched 

away  or  broke  off  the  caries.  His  medicines  are  the  driers,  chemical 

oils,  and  efcharotics ;  only  that,  in  feveral  cafes,  where  the  bone  lay  deep, 
he  ufed  injections  compofed  of  the  vulnerary  plants  boiled  in  watery  li- 
quors, with  fome  ardent  fpirit,  and  a  little  j'p.  vitrioli  dulc. 

I  took  notice  formerly,  that  Hildanus  exprefled  himfelf  as  if  he  thought 
bones  laid  bare  mufl  exfoliate  :  This  came  to  be  a  general  opinion,  as  is 
evident  from  the  directions  which  mo  ft  chirurgical  authors  give  for  treat- 
ing wounds  where  bones  were  laid  bare ;  and  Bellofte  [a]  tells  us,  it  was 
the  univerfal  practice  in  his  time  to  dilate  fuch  wounds,  and  to  keep  them 
open  in  expectation  of  the  exfoliation.  He  endeavours  to  fliow  the  abfur- 
dity  of  this  practice,  and  recommends  to  furgeons  to  endeavour  to  pre- 
vent exfoliation  in  fuch  cafes  ;  and  for  this  purpofe,  he  not  only  advifed 
what  Fselix  Wurtz  and  Caefar  Magatus  had  done  before  him,  to  wit,  to 
bring  the  lips  of  the  wound  near  together,  and  to  drefs  feldom ;  but  alfo 
propofed,  that  when  a  confiderable  fpace  of  the  furface  of  fmooth  firm 
bones  is  laid  bare,  there  mould  be  a  great  number  of  fmall  holes,  made 
with  a  perforative  of  a  trepan  as  deep  as  the  diploe  or  cancelli  of  the  bones ; 
after  which,  he  fays,  flefhy  papillae  rife  out  from  thefe  holes,  and  extend 
themfelves  all  over  the  bared  furface  of  the  bones,  and  the  wound  is  foon 
cured  without  any  exfoliation.  This  practice  has  been  approved  by  fome 
confiderable  men,  though,  fo  far  as  I  know,  it  has  not  been  general  among 
furgeons. — Bellofte  condemns  the  application  of  acid  fpirits  to  bones,  as 
increafing  the  caries ;  and  being  of  opinion  that  the  air  acts  by  its  acid  on 
bones,  he  infifts,  in  rather  ftronger  terms  than  moft  former  writers  had 
done,  that  bones  mould  be  well  defended  from  the  air. 

Mr  Petit  (b)  is  the  only  author  of  this  prefent  eighteenth  century,  whom 
I  need  to  mention.  He  names  the  feveral  difeafes  in  which  caries  moft 
frequently  happens ;  and  relates  the  fymptoms  by  which  it  may  be  judged 
that  a  bone  is  corrupted:  fuch  are,  the  deep-feated  pains  preceding  an  abf- 
cefs  forming  near  a  bone,  with  a  livid  colour  and  fponginefs  in  the  tegu- 
ments ;  an  ulcer  continuing  long  near  a  bone ;  the  fprouting  flefh  of  fuch 
ulcer  appearing  fpongy,  of  a  pale  colour,  eaflly  penetrated  by  a  probe,  and 

bleeding 

(a)  Chirurgien  d'Hopital,  chap.  12-  (b)  Maladies  des  Os,  torn.  ii»  ehap.  16. 
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bleeding  readily  without  giving  pain;  the  quantity  of  matter  being  larger 
than  commonly  comes  from  an  ulcer  of  that  extent;  the  thin  confiftence, 
brownifh  colour,  and  {linking  fmell,  of  the  matter ;  its  appearing  black  on 
the  plafters,  though  there  is  no  lead  in  their  compofition;  feeling  the 
bone  fcabrous  and  unequal. 

Petit  obferves  feveral  appearances  rotten  bones  have,  which  may  make  fo 
many  fpecies  of  caries.  1.  The  furface  of  a  bone  may  be  corrupted,  and 
may  notwithftanding  be  pretty  firm  and  fmooth,  without  throwing  out 
much  matter:  he  calls  this  a  dry  canes.  2.  If  the  furface  of  a  bone  is 
very  unequal,  with  a  number  of  fmall  holes  difcharging  large  quantities 
of  fanies,  he  names  the  caries  vermou'ille  or  ivorm-eaten^  from  the  refem- 
blance  it  has  to  wood  eroded  by  fmall  infects.  3.  Flefh  may  grow  in  the 
interflices  of  the  corrupted  bony  fibres,  and  may  fill  up  the  cavernulas. 
4.  Sometimes  the  bones  are  imperceptibly  wafted  in  the  cancers. 

Mr  Petit  fays,  the  dry  caries  is  generally  the  raoft  fuperficial,  and  cures 
more  eafily  by  exfoliation  than  the  other  kinds ;  which  has  made  him  think, 
"  that  the  exfoliation  of  bones  is  only  made  readily  when  the  carious  part 
"  has  no  more  communication  with  the  veffels  of  the  found  bone.  This 
"  communication  entirely  ftopt  gives  ground  to  believe,  that  the  juices 
"  which  move  in  the  veffels  of  the  found  part  make  an  effort  againft  the 
"  corrupted  part;  and  that  thefe  efforts,  redoubled  by  the  refiftance,  and 
"  repeated  every  moment  of  life,  are  the  caufe  which  infenfibly  feparates 
"  the  corrupted  part  of  the  bone. 

"  I  perceive  foon,  (fays  he),  flefh  rifing  in  the  circumference  of  the  cor- 
"  rupted  piece,  which  grows  more  and  more.  I  have  reafon  to  believe, 
"  that,  proportionally  as  the  firfl  efforts  of  the  liquors  make  the  fepara- 
"  tion,  thefe  nutritive  juices  congeal,  and  form  flefh  ;  and  that  it  is  the 
"  infenfible  growth  of  this  flefh  which  completes  the  feparation  of  the 
"  piece  of  the  difeafed  bone,  and  thrufls  it  outwards.  I  am  more  certain 
"  nature  acts  thus,  becaufe  I  find  this  granulated  flefh  in  the  place  where 
"  the  feparated  piece  of  bone  was  ;  and  that  the  good  qualities  of  this 
*'  flefh  make  me  certain  that  the  bone  is  found  below." 

The  motion  of  the  corrupted  piece  of  bone,  and  the  blood  coming  out 
below  it,  are  the  fymptoms  by  which  Mr  Petit  tells  us  the  exfoliation  may 
be  known  to  begin. 

O  o  2  Our 
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Our  author  remarks,  that  the  worm-eaten  caries,  and  that  where  flefh 
rifes  in  the  cavernulae,  may  be  of  different  depths  in  the  bone,  and  are 
more  difficult  to  cure  than  the  dry  caries. — When  the  quantity  of  fahies 
(which  is  generally  bloody  in  the  latter  fpecies  of  caries)  is  very  large, 
there  is  reafon,  fays  he,  to  fufpect  it  comes  from  the  cancelli,  where  the 
marrow  is  contained,  and  where  the  difeafe  frequently  begins ;  from 
which,  if  it  does  not  find  an  exit,  it  will  kill  the  patient. 

Mr  Petit' s  methods  of  cure  are  thefe.  When  the  caries  is  very  fuperfi- 
cial,  and  of  the  dry  kind,  he  dreffes  it  with  doffils  dipt  in  fpirit  of  wine, 
as  he  would  do  a  found  bone  laid  bare ;  which  he  affirms  does  not  always 
exfoliate. — If  the  caries  is  deeper,  and  an  exfoliation  muft  be  haftened,  he 
applies  to  it  aqua  fori 'is,  or  fpirit  of  nitre  in  which  quickfilver  has  been 
diflblved,  which  he  recommends  as  a  favourite  medicine,  and  afterwards 

he  makes  ufe  of  fpirit  of  wine.  He  difcharges  the  exfoliating  part  to 

be  taken  away  till  it  is  quite  loofe. — If  the  carious  part  cannot  be  fepa- 
rated  by  thefe  means,  he  recommends  the  red-hot  iron,  rafping,  the  per- 
forative, and  trepan,  as  Celfus  orders. 

After  the  caries  is  thus  removed,  Mr  Petit  judges  by  the  white,  thick, 
mild  matter,  firm  flefh,  and  hollow  hard  cicatrix,  that  the  bone  is  found  j 
or  he  dreads  a  relapfe  if  the  appearances  are  otherwife. 

The  general  practice  of  our  furgeons  is  to  keep  ulcers  with  carious 
bones  as  much  dilated  as  they  can  by  doffils,  fponge-tent,  8tc.  to  deftroy 
the  fpongy  flefh  with  efcharotics,  to  apply  fpirit  of  wine,  tincture  of 
myrrh  and  aloes,  tincture  of  euphorbium,  and  fuch  like,  to  the  bone, 
and  frequently  to  all  the  fore. — As  thefe  ardent  fpirits  are  applied  to  ha- 
ften  the  exfoliation  in  a  caries,  they  are  applied,  for  moft  part,  alfo  to 
found  bones  laid  bare,  as  prefervatives,  it  is  faid,  againft  their  corruption, 
and  to  prevent  exfoliation. 

From  this  hiftorical  fketch  of  what  authors  have  faid  of  the  caries,  it  is 
evident  how  little  the  circumftances  of  this  difeafe  have  been  confidered, 
and  what  a  contradictory  odd  medley  of  practice  has  been  followed ; 
furely  all  of  it  could  not  have  been  fupported  by  obfervations  tolerably 
made.  Of  late,  indeed,  fome  fpecies  of  this  difeafe  have  been  diftin- 
guifhed,  but  the  practice  is  too  uniform  in  all  of  them.  To  reform  this,  k 
will  be  neceflary  to  examine  more  accurately  the  appearances  of  this  difeafe. 

Previous 
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Previous  to  any  account  of  the  caries,  it  will  be  neceflkry  to  remark, 
that  bones  have  their  vefTels  and  circulating  fluids,  and  in  fhort  the  fame 
general  texture  which  other  parts  have ;  fo  that  folidity  and  ftronger  co- 
hefion  of  parts  are  the  only  evident  diftinguifliing  characters  of  the  com- 
polition  of  bones.  Of  this  truth  there  are  many  proofs ;  fuch  as, 

1 .  Bones  are  in  the  Hate  of  membranes  and  cartilages  before  they  oflify. 

2.  The  hardeft  bones  have  fometimes  changed  back  again  into  a  foft 
ftate. 

3.  The  granulated  flefh  which  rifes  out  from  bones  after  fractures,  am- 
putations, the  trepan,  or  in  exfoliation,  differs  nothing  from  what  would, 
come  from  any  foft  part,  yet  in  feveral  cafes  becomes  found  folid  bone. 

4.  When  the  texture  of  bones  is  unravelled  artfully,  and  compared 
with  the  texture  of  the  fofter  parts,  it  appears  alike  in  each.. 

5.  By  a  chemical  analyfis,  the  fame  principles  are  obtained  from  bones 
as  other  parts,  the  proportion-  of  thefe  principles  being  different  in  dif- 
ferent parts. 

6.  By  comparing  the  difeafes  of  bones  with  flmilar  ones  in  fofter  parts, 
as  I  fhall  do  in  confidering  the  different  fpecies  of  caries,  the  general  pro- 
portion, of  bones  differing  only  in  folidity  andcohefion  of  parts  from  the 
other  fofter  organs  of  the  body,  will  be  further  confirmed. 

The  fpecies  of  caries  which  I  have  had  occafion  to  fee,  are, 
I.  What  Mr  Petit  calls  the  dry  caries,,  where  the  bone  is  pretty  fmooth 
and  firm,  and  throws  out  little  matter..  Though  the  furfaceof  the  carious 
part  of  a  bone,  in  this  fpecies,  is  not  of  a  very  dark  colour  at  firfl,  yet  be- 
fore exfoliation  it  becomes  of  a  dark  brown  or  black  colour.  An  exfolia- 
tion is  more  eafily  obtained  here  than  in  any  other  kind.  Before  the 
corrupted  part  can  otherwife  be  obferved  to  feparate,  one  will  hear,  as 
Severinus  remarks,  a  fhrill  found  when  it  is  ftruck  with  a  probe,  as  if  it 
was  hollow :  foon  after  this,  the  edges  of  the  carious  part  rife  a  little,  and 
pus,  or,  if  prefled,  blood  is  feen  coming  out  below  them;  granulated  flefh 
then  appears  at  thefe  edges;  the  bone  is  more  raifed  gradually  towards  the 
middle,  till  all  the  carious  part  is  feparated  from  the  new  fprouting  flefh, 
which  rifes  upon  the  whole  furface  of  the  bone  below,  and  feems  to  pufh 
off  the  carious  fquama,  fo  that  it  becomes  quite  loofe,  and  can  be  taken 
away  without  any  violence.    The  ulcer  is  then  in  a  fair  way  of  curing.; 

and! 
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and  though  a  confiderable  thicknefs  of  bone  has  come  away,  yet,  in  fome 
time  after,  little  depreflion  is  to  be  felt  on  the  furface  of  the  bone,  the 
new  flefh  having  gradually  become  harder,  till  it  fupplies  in  a  good  mea- 
fure  what  was  taken  away. 

Whoever  has  feen  the  feparation  of  a  gangrened  piece  of  {kin,  or  of  the 
efchar  of  a  cauftic  applied  to  the  {kin,  where  a  fififure  firft  appears  in  the 
margin  of  the  mortified  part,  pus  begins  to  ooze  out  there,  the  divifion 
between  the  found  and  mortified  part  becomes  larger,  new  flefh  rifes,  the 
feparation  goes  on  from  the  circumference  to  the  centre,  till  the  mortified 
part  drops  off,  and  the  new  flefh  fupplies  its  place:  whoever,  I  fay,  has 
feen  this,  and  compares  it  with  the  phenomena  of  the  dry  caries,  will 
judge,  that,  allowance  only  being  made  for  the  rigidity  of  the  bony  fibres, 
which  cannot  contract  as  the  fibres  of  the  fkin  do,  the  appearances  are  the 
fame  in  both  cafes ;  and  therefore  I  would  call  the  flate  of  bones  defcribed 
above,  the  gangrenous  caries. 

II.  The  fecond  kind  of  this  difeafe  is  Mr  Petit' s  worm-eaten  caries,  in 
which  the  fpongy  or  cavernulous  texture  is  evident.  It  has  not  fuch  a 
dark  colour  as  the  former ;  the  quantity  of  matter  fent  out  from  the  cel- 
lules of  the  bones  is  greater  than  in  the  former  kind,  and  is  vaftly  in- 
creafed  when  the  corrupted  fanies  comes  out  from  the  marrow  in  the 
cancelli.  Pieces  of  the  rotten  bone  may  be  broken  off  here,  or  they  may 
fall  away  ;  but  no  regular  exfoliation  is  to  be  expected,  unlefs  when  by  art 
it  is  reduced  to  the  former  fpecies.  The  gradual  wafting  of  the  bony 
fibres  by  the  fuppuration  is  often  very  remarkable  in  this  caries ;  a  piece 
of  bone  which  appeared  as  large  as  the  end  of  one's  thumb,  and  of  a  folid 
fubflance,  {hall  become  lefs  than  the  point  of  the  little  finger,  and  fo 
fpongy  that  it  can  fcarce  be  touched  without  breaking. 

The  worm-eaten  caries,  where  the  fubftance  of  the  bone  only  is  affeded, 
may  be  compared  to  an  ulcer  of  the  foft  parts,  which  has  a  number  of 
little  finufes  in  its  fides,  fuch  as  I  have  frequently  feen  when  hard  tumors 
had  only  in  part  fuppurated,  and  were  not  all  melted  down  into  pus ; 
drops  of  matter  could  be  feen  drilling  out  from  the  numerous  orifices  of 
the  fmall  caverns  in  its  fides. — When  the  fanies  comes  from  the  corrupted 
marrow  in  the  cancelli,  the  difeafe  is  analogous  to  an  abfcefs,  the  matter  of 
which  has  eroded  a  number  of  fmall  holes  in  the  fkin. 

III. 
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III.  Frequently  a  fpongy,  bleeding,  flefhy  fubftance  rifes  in  all  the  little 
caverns  of  the  worm-eaten  caries  ;  when  it  may  be  called  canious,  and  is 
much  a-kin  to  ulcers  with  hyperfarcons.  , 

IV.  As  the  foft  parts  are  diffolved  down  into  a  mucaginous  fubftance, 
which  deftroys  their  original  form  and  texture,  in  the  white /•wdtings%  as 
they  are  called ;  fo  in  this  difeafe,  and  fome  others,  the  periofteum  becomes 
thicker,  the  bone  turns  fofter,  its  furface  is  eroded,  a  yellow  red  fpongy 
fubftance  fprouts  out,  and,  proceeding  deeper  into  their  fubftance,  waftes 
the  bony  fibres. 

The  difference  of  the  appearance  of  this  kind  from  what  I  call  the  car- 
nous  is,  that  in  the  carnous  the  fpongy  flefh  grows  out  of  the  caverns, 
while  the  grey  or  brown-coloured  fpongy  bony  fides  of  them  ftill  remain; 
whereas  in  the  other,  the  bony  fibres  difappear  wherever  the  fpongy  flefh 
comes,  fo  that  one  can  fcarce  determine  by  the  probe  whether  or  not  the 
bone  is  carious.  Upon  fcraping  away  this  bone-confuming  flefh,  the  fur- 
face  of  the  bone  appears  rough  indeed,  but  not  much  eroded  nor  greatly 
altered  in  its  colour. 

I  have  feen  fome  ulcers  in  foft  parts,  where  fuch  a  confuming  fpongy 
flefh  rofe. 

V.  Frequently,  upon  opening  an  abfcefs,  one  fhall  fee  at  the  bottom  of 
it  a  white  fmooth  bone,  without  its  periofteum  or  connection  to  any  of 
the  neighbouring  parts,  except  by  its  ligaments  at  its  extremities.  By 
any  trials  we  can  make,  and  by  what  we  can  judge  from  the  confequence 
of  the  bone's  changing  its  colour  gradually  as  it  continues  expofed  to  the 
air,  and  the  neceflity  of  its  coming  all  away  before  any  cure  can  be  made 
of  the  ulcer,  it  appears,  that  there  is  no  circulation  of  liquors  in  fuch 
bones  before  the  abfcefs  was  opened. 

This  way  of  bones  mortifying  happens  moft  commonly  in  fcrophulous 
patients,  in  whom  fomething  analogous  to  this  is  likewife  often  to  be 
obferved  in  the  glands,  round  which  a  flow  fuppuration  is  made,  which 
leaves  them  almoft  entirely  feparated  from  the  furrounding  parts. 

VI.  In  one  fpecies  of  exoftofis,  the  tumefied  part  of  the  bone  is  fofter 
than  the  reft  of  it ;  and  is  not  compofed  of  regular  fibres,  nor  cavernous, 
but  as  if  the  oflifying  juice  had  been  thrown  out  irregularly  ;  over  which 
a  cartilaginous  or  tendinous  fubftance  is  fpread ;  and  from  this  a  firm, 
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mining,  fmooth  nefti  grows  out,  which,  after  the  teguments  are  removed, 
fends  forth  a  thin,  {linking,  acrid  fanies  ;  the  patient  complains  often  of 
throbbing  pains  in  it,  and  fometimes  confiderable  haemorrhages  are  made 
from  imperceptible  veffels  in  its  furface.  May  not  this  be  compared  to 
ulcerated  cancers  of  glands  ? 

VII.  In  the  fpreading,  eating  cancers,  which  all  practifers  know  the 
fymptoms  of,  the  bones  are  wafted  as  well  as  the  foft  parts ;  and  the 
appearances  are  the  fame  in  both,  unlefs  that  the  bones  do  not  confume 
quite  fo  faft. 

Having  mentioned  from  Wifeman  and  Petit  the  general  fymptoms  by 
which  we  may  fufpect  or  know  that  a  bone  is  carious,  and  having  de- 
fcribed  what  different  appearances  I  have  feen  in  corrupted  bones,  I  mould, 
if  I  intended  a  regular  treatife,  proceed  to  the  aetiology  and  prognofis  of 
each  :  but  the  former  would  lead  me  into  too  large  a  field  of  difpute ;  and 
the  latter  would  require  fo  many  fuppofitions  as  would  be  tedious,  or  would 
be  fo  general  as  to  be  of  little  more  ufe  than  the  common  directions  laid 
down  by  practical  authors  eafily  guide  one  to  :  I  lhall  therefore  proceed 
directly  to  the  therapeufis. 

In  treating  any  caries,  it  is  altogether  neceffary  to  examine  ftrictly  all 
circumftances ;  and  to  difcover,  if  poffible,  what  caufe,  either  general  or 
topical,  may  have  made  the  corruption  of  the  bones,  that  endeavours  may 
be  ufed  to  remove  it,  if  it  ftill  fubfifts.  Seeing  it  would  be  very  improper 
to  pretend  to  give  here  directions  for  the  cure  of  the  lues  venerea,  fcro- 
phula,  fcurvy,  gangrenes,  abfceifes,  wounds,  contufions,  and  all  the 
other  difeafes  which  may  occafion  caries,  I  muft  confine  myfelf  to  the  to- 
pical management  of  the  caries,  without  any  regard  to  the  habit  of  the 
patient,  or  to  any  other  difeafe. 

A  fpeedy  and  fafe  feparation  of  all  the  corrupted  part  is  then  the  prin- 
cipal indication  to  be  purfued  ;  for  executing  which,  you  have  feen  from 
the  hiftory  very  many  means  have  been  propofed.  To  know  which  of 
thefe  are  preferable  in  the  different  cafes  which  may  be  under  our  care, 
it  will  be  neceffary  to  confider  the  evident  operation  and  effects  of  the  fe- 
ver al  medicines  propofed,  which  may  be  reduced  to  the  following  clalfes : 

1.  The  infipid,  terreftrious  abforbents,  fuch  as  powder  of  coral,  crabs 
eyes,  &c.  put  into  an  ulcer,  where  a  bone  is  carious,  can  have  little  other 
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effect  than  to  imbibe  the  matter  of  the  ulcer  ;  if  they  fall  into  any  caver- 
nulge  of  the  corrupted  bone,  they  may  remain  fo  long  there  as  that  the 
matter  that  they  imbibe  may  become  acrid.  Charpie  lint  is  an  abfor- 
bent  which  has  not  this  difadvantage. 

2.  The  powders  which  have  aromatic  or  other  acrid  particles  in  them, 
fuch  as  pulv.  rad.  ariftoloch.  bryon.  placed  an.  aloe,  myrrh,  euphorbium,  not 
only  abforb  liquors,  but  give  more  or  lefs  flimulus  in  proportion  to  their 
acrimony  ;  and  as  the  effect  of  all  irritation  is  fome  degree  of  inflamma- 
tion, which  in  fores  is  principally  removed  by  a  fubfequent  increafed 
fuppuration,  thefe  powders  may  affift  to  feparate  corrupted  from  found 
parts. — Such  of  them  as  have  balfamic  particles  in  their  compofition  en- 
courage the  fuppuration  moft. — Several  of  them  refift  the  putrefaction  of 
animal-fubftances  ;  and  therefore  may  preferve  a  carious  bone,  or  the 
matter  coming  from  it,  from  fuch  a  high  degree  of  putrefaction  as  they 
might  otherwife  go  to. — Befides  thefe  effe&s  on  the  fore,  regard  muft  al- 
ways be  had  to  their  operation,  if  any  of  their  particles  are  abforbed  into 
the  blood-veffels  ;  for  fome  of  them  produce  more  or  lefs  of  fever,  others 
become  purgatives,  &c.  according  to  their  different  powers,  which  are 
known  to  thofe  who  are  acquainted  with  the  virtues  of  drugs. 

3.  Ardent  fpirits,  fuch  as  aqua  vitte^fp.  v.  being  liquid,  can  be  introduced 
further  into  a  carious  bone  than  powders  can  ;  they  ftimulate  fores,  re- 
fill putrefaction,  harden  the  fibres,  coagulate  the  liquors,  hinder  fuppu- 
ration, and  quicken  the  pulfe  when  abforbed. 

4.  The  tinctures  of  the  powders  N°  2.  in  the  fpirits  N°  3.  partake  of 
the  nature  of  both ;  but  principally  of  the  fpirit,  of  which  the  larger  fliare 
of  the  compofition  confifls. 

5.  The  effential  oils,  ol.  clnnamom.  cariophyll.  tsV.  ftimulate,  erode,  reiifl 
putrefaction,  and,  mixed  with  the  blood,  raife  fome  degree  of  fever. 

6.  Common  oils,  balfams,  refins,  relax,  increafe  the  putrefaction,  and 
are  allowed  univerfally  to  be  the  mofl  effectual  fuppurants  and  in- 
carners. 

7.  Water  relaxes  the  folids  and  dilutes  the  fluids,  when  nearly  of  the 
fame  heat  with  animals. 

8.  Vinegar  flimulates  and  refills  putrefaction ;   when  weak,  enjoys 
alfo  the  virtues  of  water ;  when  flrong,  approaches  to  the  1  oth  clafs. 
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9.  The  natural  falts,  nitre,  fea-falt,  alum,  the  vitriols,  have  different 
degrees  of  pungency,  and  proportionally  ftimulate  or  erode,  otherwife 
they  preferve  animal-fubflances  from  putrefaction. 

10.  Acid  fpirits  extracted  from  foffils  by  the  force  of  fire,  fuch  as  fp. 
nitr.fal  marin.  ol.fulphur.  <vitrioli,  cfc.  coagulate  the  liquids,  and  mortify 
the  folids  :  by  being  diluted  with  water,  they  approach  to  vinegar. 

1 1 .  By  dhTolving  metallic  fubftances  in  thofe  acid  fpirits,  generally 
their  corroding  fphacelating  power  is  increafed,  and  fome  of  them  give 
fuch  violent  pain  as  frequently  to  bring  on  convulfions. 

12.  Metallic  bodies  corroded  by  acids  generally  erode  when  applied  to 
fores  ;  fome  of  thefe,  for  example  fublimate  mercury,  and  fome  other 
mineral  fubftances,  particularly  arfenic,  have  Ihaken  the  whole  frame  of 
the  body  when  applied  externally,  and  the  mercurial  preparations  do 
fometimes  enter  the  blood  to  produce  a  falivation. 

13.  Alkaline  falts  and  fpirits,  fal  et fp.  c.  c.fal  et  fp.fal.  ammoniacircweres 
clavellat .  fal  tartar,  ol.  tartar.  £sV.  ftimulate,  erode,  and  increafe  putre- 
faction :  when  abforbed,  as  the  volatile  ones  very  readily  are,  they  quicken 
the  pulfe.  The  eroding  power  of  thefe  falts  is  greatly  increafed  in  their 
preparations  with  quicklime,  as  in  the  common  cauftic  j.  which  mortifies 
any  part  of  a  living  animal  it  is  applied  to,  but  with  remarkably  lefs  pain 
than  what  the  acids  or  their  preparations  with  metals  give. 

1 4.  All  bodies  heated  beyond  a  certain  degree,  and  applied  to  our  bo- 
dies, give  us  pain,  ftimulate,  and  inflame  ;  when  greatly  heated,  they 
mortify  whatever  part  of  an  animal  they  touch. 

1 5.  The  effects  of  rafping,  cutting,  breaking,  and  trepanning  bones^ 
are  altogether  evident. 

16.  In  every  wound  or  ulcer,  the  matter  difcharged  into  it  muft  be 
the  moft  conftant  application  to  the  fides  of  the  fore  :  when  this  mattei- 
is  laudable  mild  pus,  it  is  one  of  the  moft  powerful  good  digefters,  fup- 
purants,  and  incarners  ;  when  it  ftagnates  too  long,  or  when  the  liquors 
or  veffels  are  faulty,  it  may  become  an  acrid,  ftimulating,  eroding  fanies  ; 
when  abforbed  into  the  blood,  it  infects  all  the  liquors,  ftimulates  the 
veffels,  and  is  capable  of  producing  violent  diforders. 

The  effects  I  have  attributed  to  thefe  medicines  are  fuch  as  are  evident 
to  the  fenfes,  andwhat  all  who  practife  know,  but  do  not  always  confider 
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when  they  make  ufe  of  them,  otherwife  they  would  have  adapted  them 
better  to  the  feveral  fpecies  of  caries,  and  to  the  different  ftadia  of  each  ; 
to  the  cure  of  which  I  now  proceed. 

Of  the  Dry  or  Gangrenous  Caries. 

When  the  dark  colour  and  dry  furface  of  a  carious  piece  of  bone  {how 
it  to  be  fully  mortified  ;  efpecially  if  the  fhrill  found  and  rifing  edges  of 
it,  with  pus  coming  out  below  them,  difcover  the  exfoliation  to  be  begun; 
nature,  of  herfelf,  or  with  very  little  afTiftance,  will  make  the  cure. 

If  the  pus  is  mild  and  in  due  quantity,  it  will  prove  the  beft  fuppurant 
and  incarner  for  making  the  new  flefh  thrufl  off  the  carious  piece  of  bone  ; 
care  only  being  taken  not  to  remove  it  too  frequently,  nor  to  allow  it  to 
remain  fo  long  as  to  become  too  acrid. 

If  the  quantity  of  pus  is  too  little,  it  is  to  be  fupplied  by  the  medicines 
whofe  effects  are  neareft  to  it,  fo  that  thofe  of  the  fixth  clafs  are  proper, 
ung.  bafilic.  liniment,  arcce'i,  or  fuch  like,  every  furgeon  employs  to  haften 
the  falling  out  of  a  piece  of  fkin  mortified  by  a  cauftic.  I  have  often  em- 
ployed them  with  equal  fuccefs  in  bringing  away  a  fquama  of  a  carious 
bone,  the  feparation  of  which  would  necefTarily  be  retarded  by  every 
thing  which  checks  fuppuration  and  the  growth  of  new  flefh,  as  the  com- 
mon favourite  medicines  comprehended  under  clafs  third  and  fourth  ne- 
cefTarily do  ;  though  it  mufl  be  acknowledged,  nature,  with  the  afTiftance 
of  the  balfam  of  her  own  preparing,  pus,  will  often  get  the  better  of  all 
that  furgeons  do  againft  her. 

While  the  exfoliation  is  making,  the  external  opening  in  the  teguments 
is  large  enough  if  the  pus  is  fo  evacuated,  that  it  neither  forms  finuous 
ulcers,  nor  is  abforbed  to  taint  the  blood  ;  for  otherwife  it  haflens  the 
feparation  of  the  carious  part  of  the  bone  more  by  being  collected  upon 
it,  than  when  it  has  a  free  exit. 

If,  by  the  external  orifice  being  fmall,  either  of  the  bad  confequences 
juft  now  mentioned  happens,  the  aperture  ought  to  be  enlarged,  either  by 
filling  it  with  prepared  fponge,  which  expanding  itfelf  flretches  the  ori- 
fice ;  or  it  may  be  enlarged  by  cutting  with  a  knife,  or  eroding  with  cau- 
ilic,  the  teguments  which  cover  the  caries ;  and  they  are  afterwards  to  be 
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kept  afunder  by  filling  the  fore  with  foft  dofhls,  and  prefling  them  in 
gently  by  a  proper  bandage. 

When  the  colour  of  a  part  of  bone  is  confiderably  altered  from  what 
it  mould  be  in  a  found  ftate,  but  is  not  fo  dark  as  it  can  be  judged  to 
be  entirely  mortified  ;  while  there  are  no  figns  of  its  feparation,  it  may 
prove  a  very  tedious  tafk  to  truft  the  exfoliation  only  to  nature  :  and 
therefore,  after  laying  all  the  altered  part  of  it  bare,  if  it  can  be  done  by 
the  methods  propofed  in  the  preceding  fuppofition,  the  furgeon  ought  to 
try  with  the  perforative,  or  with  the  rafper,  how  deep  the  difeafe  goes. 
If  it  is  only  fuperficial,  a  complete  mortification  is  to  be  made,  by  apply- 
ing a  red-hot  iron  or  potential  cautery  ;  after  which,  the  cafe  and  its  ma- 
nagement is  the  fame  as  was  mentioned  already. 

If  the  alteration  in  the  bone  is  deeper  than  the  action  of  the  iron  or 
cauftic  can  reach,  the  furgeon  may  cut  off  all  that  is  fufpicious  with  a 
very  fharp  inftrument  ftruck  with  a  wooden  mallet,  which  gives  little 
ihock  to  the  member ;  after  which,  he  is  to  promote  as  much  as  poflible 
the  fprouting  of  granulated  flefh,  fuch  as  rifes  in  exfoliations,  from  the 
whole  furface  of  the  bone,  without  which  no  cure  is  made,  but  the 
furface  anew  alters  its  colour  and  corrupts.  If  it  was  afked  furgeons, 
what  the  medicines  are  which  would  moft  readily  procure  the  growth  of 
flefh,  they  would  readily  anfwer  in  general,  pus  and  balfamic  or  unctuous 
medicines  ;  and  fuch  they  would  apply  in  all  l'uch  cafes  except  where 
bones  are  bare.  For  what  reafon  this  exception  mould  be  made,  I  un- 
derftand  not.  The  parts  which  yield  new  fprouting  flefh  with  the  greateft 
difficulty  ought,  one  would  think,  to  have  the  moft  powerful  incarners 
applied  to  them  :  and  now,  after  a  great  many  trials,  I  can  affure  you, 
that  no  medicines  fo  effectually  prevent  the  corruption  of  bones  laid  bare, 
and  afTift  to  cover  them  fo  foon  with  flefh,  as  ointments,  balfams,  and 
dremng  feldom,  to  have  the  amftance  of  the  moft  effectual  balfam  of  all, 
pus.  With  thefe  we  fee  daily  the  extremities  of  amputated  bones  covered 
over  with  flefh  ;  and  by  this  method  I  have  had  the  pleafure  to  fee  large 
parts  of  the  fkull,  tibia,  and  other  fuch  very  folid  bones,  covered  in  a 
little  time  with  granulated  flefh,  after  they  had  been  laid  quite  bare  by 
wounds  made  even  with  bruifing  inftruments,  and  likewife  after  their 
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exterior  carious  furface  had  been  cut  off  as  directed  a  little  above,  and  a 
complete  cure  was  made  without  the  lead  obfervable  exfoliation. 

It  is  plain,  that,  in  the  cafe  I  now  treat  of,  where  the  corrupted  part 
of  a  bone  has  been  all  cut  away,  or  when  found  bones  have  been  laid 
bare,  and  we  wifh  to  make  a  cure  without  defquamation,  that  all  medi- 
cines which  can  mortify  the  exterior  fibres,  fuch  are  all  eroding  medi- 
cines, are  to  be  fhunned  ;  as  are  alfo  all  fuch  as  harden  and  dry  fibres 
they  are  applied  to,  fo  as  to  prevent  the  growing  of  flefli,  which  ardent 
fpirits  moft  effectually  do  :  and  therefore,  of  all  the  claffes  of  medicines 
which  I  mentioned,  there  are  none,  except  the  abforbents  N°  1.  and  2. 
the  unctuous  and  balfamic  N°  6.  and  water  N°  7.  which  are  not  oppofite 
to  the  indications  of  cure.  The  terreftrious  abforbents  are  of  no  ufej 
water  dilutes  and  wafhes  away  the  pus,  fo  that  fome  of  the  more  active 
or  balfamic  powders  and  the  unctuous  medicines  can  only  be  the  proper 
remedies  here. 

Whoever  has  taken  notice  of  the  progrefs  of  the  exfoliation  of  a  bone, 
or  of  the  cure  of  a  bone  laid  bare  without  exfoliation,  muft  have  feen  the 
granulated  rlefh  riling  from  every  part  of  the  furface  of  the  bone  to  cover 
it;  and  that  what  flefh  grew  out  from  any  neighbouring  part,  though  it 
may  lie  over  the  bone  and  hide  it  from  one's  fight,  yet  it  does  not  grow 
to  the  bone,  and  no  cure  is  made  unlefs  by  what  rifes  from  every  point 
of  the  bone  ;  nay,  very  often  furgeons  are  obliged  to  deltroy  fuch  over- 
lopping  fpongy  flefh,  to  promote  the  cure :  from  which  it  is  reafonable  to 
conclude,  that  Beilofte's  dreffmg  feldom  contributed  much  more  to  the 
cures  he  performed  without  exfoliation  of  bones  laid  bare,  than  the  holes 
he  propofes  to  be  made  with  a  perforative  into  the  diploe  or  cancelli  j  the 
flefh  riling  from  that  fofter  fubflance,  overfpreading  the  furface  in  the 
circumference  of  the  holes,  can  be  no  better  than  the  fpongy  flefh  which 
hangs  over  the  bone  from  the  fides  of  the  fore. 

If,  notwithstanding  our  endeavours  to  make  flefh  rife  from  the  furface 
of  a  found  bone  laid  bare,  or  of  one  that  has  had  its  mortified  furface  cut 
off,  we  cannot  obtain  this  wifhed  for  incarnation,  and  the  furface  of  the 
bone  fhews  its  beginning  corruption  by  a  change  of  colour,  it  muft  be 
treated  as  above  directed  in  the  cafe  where  we  fuppofed  a  fuperficial  ca- 
ries ;  it  muft  be  completely  mortified. 

When 
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When  the  carious  part  of  a  bone  is  too  thick  for  being  feparated  either 
by  the  rafper  or  chifel,  it  is  to  be  taken  out  with  the  exfoliating  trepan, 
or  by  making  a  great  many  holes  in  the  circumference  of  the  caries  ;  and 
then,  cutting  the  bridges  between  them  through,  the  middle  of  it  is  raifed 
or  cut  off ;  after  which,  the  management  is  the  fame  as  in  the  preceding 
cafe. 

Very  often  there  is  not  fpace  enough  in  the  fore  to  apply  right  the  in- 
ftruments  proper  for  cutting  away  the  carious  part  of  a  bone,  and  it  can- 
not be  fafely  enlarged.  When  this  is  the  cafe,  we  can  only  haften  the 
exfoliation  by  fully  mortifying  all  that  is  fpoiled,  by  repeated  applica- 
tions of  a  red-hot  iron  or  of  potential  cauteries.  When  the  hot  iron  is 
to  be  ufed,  the  bone  ought  to  be  previoufly  well  dried,  that  the  iron  may 
not  be  extinguifhed  by  the  moifture ;  and  we  are  commonly  defired  to 
guard  the  fides  of  the  fore  widi  wet  rags  :  whereas,  when  either  the  iron 
is  to  be  applied  from  time  to  time,  or  we  can  judge  that  the  exfoliation 
cannot  be  fpeedily  made,  while  we  wifh  to  continue  a  larger  external 
opening,  the  reafonable  practice  is  of  defign  to  burn  the  fides  of  the  fore 
into  a  fully  mortified  efchar,  if  fome  part  is  not  to  be  hurt,  the  burning 
of  which  might  be  of  very  ill  confequence  ;  for  while  this  dead  efchar 
remains,  lefs  moifture  will  be  thrown  out  to  prevent  the  effect  of  the 
cautery ;  and  the  fubfequent  applications  of  the  hot  iron  can  be  made 
with  little  or  no  pain  to  the  patient,  and  the  orifice  does  not  contract. — 
If  a  carious  bone,  which  is  to  be  burnt,  lies  deep,  the  hot  iron  ought  to 
be  introduced  through  a  canula  placed  upon  the  bone,  that  the  iron  may 
be  rightly  directed. 

If  the  potential  cauteries  are  chofen  rather  than  the  actual,  the  common 
cauftic,  prepared  of  quicklime  and  foap-lees,  deferves  the  preference  to 
any  of  thofe  compofed  of  the  acid  fpirits.  For  it  gives  not  near  fo  much 
pain,  and  is  not  fo  apt  to  occafion  convulfions :  it  penetrates  better  than 
the  dry  forms  of  eroded  metals,  and  does  not  run  fo  much  when  it  melts 
as  the  more  liquid  acids  do :  it  either  is  not  abforbed,  or  its  effects  are 
not  obferved  in  the  blood  ;  whereas  the  mercurial  preparations  frequently 
raife  an  unexpected  falivation. — The  reafons  given  for  burning  the  fides 
of  fuch  a  fore  as  I  now  treat  of,  are  equally  good  for  forming  an  efchar 
all  round  the  fides  with  the  potential  cauteries. — This  efchar  ought  to  be 
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kept  from  feparating  as  long  as  the  furgeon  can.  The  moft  effectual  way 
of  doing  this  is  to  foak  it  frequently  with  ardent  fpirits  ;  by  which  ma- 
nagement the  exfoliation  of  the  fides  (pardon  the  expreflion  which  I  ufe 
to  fhow  the  analogy)  may  fometimes  be  near  as  long  in  making  as  the 
exfoliation  of  the  bone,  if  the  fuppurants,  pus,  and  digefting  balfams, 
are  rightly  applied  to  it. 

When  the  affected  part  of  the  bone  is  fully  mortified  either  of  thefe 
ways,  the  cafe  is  reduced  to  the  fuppofition  I  firft  made,  and  is  to  be 
treated  in  the  fame  way. 

Though  neceffity  obliges  us  to  ufe  cauflics  in  the  very  deep  dry  caries, 
yet  becaufe  they  require  fo  much  time,  and  fo  frequent  applications,  ber 
fore  they  can  pierce  through  any  confiderable  thicknefs  of  a  folid  bone,  I 
would  prefer  the  chirurgical  inftruments,  with  which  the  whole  corrupted 
part  can  be  taken  away  at  once,  wherever  they  can  be  conveniently  made 
ufe  of. 

After  an  exfoliating  piece  of  bone  is  moveable,  the  orifice  of  the  fore 
ought  to  be  made  fo  large,  by  the  methods  formerly  propofed  for  enlar- 
ging orifices  of  fores,  as  the  feparated  piece  can  eafily  be  brought  out,, 
and  without  leaving  any  confiderable  hollow  ulcer  under  the  fkin :  for 
thus  the  pricking  pain,  which  a  loofe  piece  of  rotten  bone  frequently  oc- 
casions when  left  to  work  its  way  through  a  fmall  pafFage,  and  the  fup- 
purations  which  may  be  occafioned  by  its  remaining  under  the  tegu- 
ments, may  be  prevented  -y  and  there  is  no  danger  of  leaving  a  finuous 
ulcer,  which  may  require  more  time  and  labour  than  is  otherwife  ne- 
ceffary  for  a  complete  cure  of  the  fore,  which  needs  no  other  treatment, 
after  all  the  corrupted  bone  is  brought  away,  and  the  found  part  is  co- 
vered with  firm  fielhi,  than  what  any  common  ulcer  does. 

The  cafes  L  have  fuppofed  may  ferve  for  underftanding  the  different 
fladia  of  this  dry  caries,  with  the  management  neceffary  in  each  ;  and 
therefore  I  proceed  to.  the  fecOnd  fpecies  of  caries  which  was  mentioned. 

Of  the  Worm-eaten  Caries,  or  Ulcer  of  the  Bones. 

The  cells  formed  in  the  eroded  bone  in  this  fpecies  of  caries  lodging 
and  retaining  the  acrid  putrid  fanies,  which  increafes  the  difeafe,  it  is 
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necefTary  to  deftroy  all  the  affected  part  of  the  bone  as  foon  as  can  con- 
veniently be  done.  Wherever  the  proper  inftruments  can  be  applied, 

rafping,  chifeling,  or  trepanning,  according  to  the  depth  or  extent  of 
the  caries,  will  moft  fpeedily  anfwer  the  intention.  After  any  of  thefe 
operations  are  performed,  the  method  of  cure  is  the  fame  as  was  propo- 
fed  when  we  mppofed  thefe  operations  to  have  been  performed  in  the  dry 
caries. 

When  the  fanies  comes  from  the  cancelli  of  the  bones,  the  corrupted 
fides  ought  to  be  taken  out  by  one  or  more  applications  of  the  trepan. — 
If  the  carious  part  is  of  a  large  extent,  the  trepan  is  to  be  applied  all 
round  the  circumference  of  it ;  and  the  bridges  being  cut  through,  it  is 
to  be  all  raifed  up.  Robert  Watfon  was  received  into  the  Infirmary  for 
a  fwelled  carious  tibia  :  the  teguments  were  all  mortified  by  cauflic,  and 
then  cut  away  ;  the  operation  of  the  trepan  was  performed  fourteen  times 
in  the  circumference  of  the  corrupted  part,  and  all  the  anterior  internal 
fide  of  the  middle  of  the  tibia  was  taken  out ;  new  flefh  rofe  from  the  can- 
celli, and  became  firm  bone  before  he  went  from  the  hofpital. 

If  lefs  of  the  firm  fides  of  the  bone  are  found  to  be  corrupted  than  what, 
upon  opening  the  cancelli,  we  difcover  them  affected,  care  muft  be  taken 
that  the  matter  within  the  bone  mould  be  eafily  difcharged. 

When,  by  the  orifice  through  the  fides  of  the  bone  being  in  the  lower 
part  of  the  putrid  cancelli,  the  matter  eafily  flows  out,  or  all  the  affected 
cavity  can  be  filled  with  proper  dreffings,  the  cure  may  be  made  without 
taking  any  more  off  the  folid  fides  of  the  bone.  The  late  Mr  Macgill  and 
I  were  confulted  about  a  girl  who,  after  the  fmall-pox,  had  an  ulcer  very 
near  the  internal  malleolus ;  a  hole  was  eroded  by  the  matter  through 
the  bone,  large  enough  to  let  one's  finger  enter :  a  probe  was  introduced 
three  inches  upwards  within  the  tibia,  without  meeting  any  refinance ; 
but,  on  directing  the  probe  downwards,  we  felt  the  bone  full  of  firm 
flefh.  A  paftil,  made  of  myrrh,  aloes,  and  honey,  had  been  put  every 
day  into  the  bone;  and  the  girl  had  a  conflant  purging,  which  ceafed  a 
day  after  I  ordered  the  aloes  to  be  omitted  in  the  drefling  of  the  fore. 
An  injection,  compofed  of  digeflive  and  melrofe  diffolved  in  water  with 
fome  vinegar,  was  thrown  every  day  into  the  bone,  the  paflil  of  myrrh 
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and  honey  was  introduced  a  little  way,  the  cavity  of  the  bone  gradually 
filled  up  with  new  flefh,  and  a  complete  cure  was  made. 

When  the  fanies  ftagnates  becaufe  of  the  unfavourable  fituation  of  the 
aperture  in  the  fides  of  the  bone,  one  or  more  new  openings  muft  be  made 
with  the  trepan,  till  either  the  fanies  has  a  free  exit,  or  all  the  part  of  the 
bone  covering  the  putrid  cancelli  is  taken  away,  when  the  common  cures 
for  other  ulcers  are  to  be  employed. 

If  we  cannot  perform  the  neceffary  operations  for  removing  a  worm- 
eaten  caries,  we  muft  burn  it  frequently  with  a  red-hot  iron ;  the  direc- 
tions for  which  operation  were  already  given  in  treating  of  the  dry  caries. 
The  hot  iron  feems  to  be  preferable  here  to  the  potential  cauteries ;  be- 
caufe thefe  may  fink  into  the  cells,  and  erode  deeper  than  we  incline, 
while  they  might  not  deftroy  the  exterior  part. 

When  in  this  fpecies  of  caries  the  fanies  is  in  great  quantity  and  very 
foetid,  and  the  bone  cannot  be  come  at  to  do  what  is  neceffary  for  a  free 
difcharge,  fo  that  there  is  reafon  to  be  afraid,  that  not  only  the  bone 
may  be  further  eroded,  but  that  the  fanies  may  be  abforbed  to  occafion 
hectic  fever  and  all  its  fatal  confequences,  it  will  be  fit  to  encourage  the 
difcharge  of  the  matter  as  much  as  poffible,  and  to  apply  fuch  medicines 
as  blunt  or  deftroy  its  acrimony.  It  is  therefore  neceffary  to  drefs  fre- 
quently in  this  cafe,  and  to  wafh  out  the  fanies  at  each  dreffing  with  a 
proper  liquor.  Ardent  fpirits,  the  tinctures  made  with  them,  and  effen- 
tial  oils,  do  indeed  deftroy  or  confound  the  putrid  fmell  of  fuch  fanies, 
and,  by  contracting  the  veffels  of  any  fore  they  are  put  into,  lefTen  the 
difcharge  of  the  fanies  :  which  makes  them  anfwer  the  old  theory  of  their 
being  proper  medicines  for  the  caries  of  bones  ;  which  difeafe  was  fuppo- 
fed  to  be  owing  to  too  much  moifture  thrown  upon  the  bones,  whofe  na- 
tural quality  is  dry,  and  therefore  required  drying  medicines  to  cure 
them.  Thefe,  I  am  perfuaded,  have  been  the  reafons  why  thofe  medi- 
cines came  to  be  employed  for  carious  bones.  But  from  what  has  been 
obferved  of  the  different  circumftances  of  caries,  it  is  evident,  that  thefe 
reafons  cannot  be  alleged  for  employing  them  in  all  caries :  And  in  the 
very  cafe  which  we  now  confider,  and  which  is  the  moft  favourable  for 
ufing  them,  there  are  objections  to  them,  which  make  others  appear  more 
rcafonable  to  be  employed,  and  which,  upon  trial,  I  have  found  more 
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fuccefsful.  The  objections  are,  That  ardent  fpirits,  and  effential  oils,  in 
very  fmall  quantity,  or  diluted,  (for  when  pure  and  in  large  quantity 
they  are  cauflic  and  penetrate  too  deep),  retard  the  feparation  of  the  cor- 
rupted parts  :  they  render  all  the  ulcer  callous  ;  which  is  indeed  of  fome 
advantage  to  prevent  proud  flefh  while  the  bone  is  not  feparated,  but  is 
troublefome  to  remove  afterwards  :  they  are  very  readily  abforbed,  and 
produce  more  or  lefs  fever,  which  hurts  the  patient.  Some  of  the  moft 
common  tinctures  employed,  that  of  aloes  particularly,  frequently  bring 
on  a  conflant  purging.  Common  digeflive  or  honey,  or  both,  diffolved 
in  water,  with  which  vinegar  or  fome  drops  of  an  acid  fpirit  have  been 
mixed,  more  effectually  correct  the  putrid  fanies,  and  can  be  ufed  in  any 
quantity  to  wafh  it  out  of  the  fore,  without  either  retarding  the  fepara- 
tion of  the  fpoiled  bone,  or  raifing  the  leafl  diforder  if  abforbed  ;  but,  on 
the  contrary,  preventing  the  mifchief  which  the  abforbed  fanies  would 
otherwife  produce. — When  the  ulcer  is  deep,  this  medicine  ought  to  be 
thrown  into  it  from  a  fyringe,  that  it  may  penetrate  every  where,  and 
may  bring  the  fanies  away  with  it  when  it  recoils. 

Of  the  Carnous  Caries,  or  Ulcer  ©/"Bones  with  Hypersarcosis. 

This  difeafe  differing  only  from  the  immediately  preceding  in  the  addic- 
tion of  fpongy  flefh  growing  in  the  cells  of  the  bone,  the  general  indica- 
tions of  cure  alter  very  little :  only,  as  this  fleefh  bleeds  eafily,  and  ob- 
ftructs  the  furgeon's  view,  the  rafping,  chifelling,  and  trepanning,  can- 
not be  fo  proper  here  as  the  cauteries  for  deflroying  the  corrupted  part ; 
and  feeing  the  liquors  conflantly  oozing  from  the  fpongy  flefh  foon  ex- 
tinguifh  the  hot  iron,  the  potential  cauteries  are  preferable  to  the  actual 
cautery.  The  application  of  the  cauflic  will  require  to  be  frequently  re- 
peated, becaufe  this  kind  of  caries  is  generally  very  deep;  and  therefore 
it  will  be  convenient  to  make  an  efchar  round  all  the  fides  of  the  ulcer  at 
the  firfl  application  of  the  cauflic,  and  to  keep  it  as  long  on  as  we  can, 
by  foaking  in  ardent  fpirits,  that  it  may  ferve  as  a  fence  for  preventing 
the  future  cauflics  from  fpreading  too  far,  or  giving  pain.  The  moiflure 
which  the  fpongy  flefh  in  this  difeafe  fpues  out,  efpecially  when  irrita- 
ted, is  fo  great,  that  I  have  daily  dreffed  fuch  fores  with  powder  of  comr 
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moil  cauftic,  removing  a  confiderable  quantity  of  gelatinous  fluff  which 
collected  on  the  furface,  where  the  cauftic  had  been  applied  inflead  of  the 
efchar,  which  ufes  to  be  made  in  drier  parts. — If  the  cauftic  makes  an  ad- 
hering efchar,  it  is  in  vain  to  apply  any  more  cauftic  till  that  efchar  fe- 
parates  ;  which  is  to  be  haftened  by  fuppurant  ointments. — By  fuch  re- 
peated applications  of  common  cauftic,  I  have  in  a  very  fhort  time  con- 
fumed  a  whole  metatarfal  bone  of  the  great  toe  of  an  adult,  and  have  pe- 
netrated into  the  cancelli  in  the  middle  of  a  tibia,  the  lefTer  and  more 
fpongy  bones  confuming  fooner. 

What  has  been  faid  of  the  two  former  fpecies  of  caries,  will  readily 
make  one  know  what  further  is  to  be  done  in  managing  the  different 
ftadia  of  this  caries ;  it  is  fufficient  for  my  purpofe  to  have  mentioned 
what  is  peculiar  to  this  difeafe. 

Of  the  Phagedenic  Caries  ivith  Hypersarcosis. 

The  management  of  this  caries  is  nearly  the  fame  with  the  former  : 
only  one  or  two  applications  of  the  potential  cauftic  are  fufficient  to  mor- 
tify fome  of  the  furface  of  the  folid  bone,  which  feems  to  reduce  it  to  the 
dry  caries.  But  I  muft  obferve,  that  when  this  caries  is  partial,  I  mean 
when  it  only  feizes  one  part  of  a  bone,  which  feldom  is  the  cafe,  the  flefh 
which  thrufts  off  the  mortified  fquama  is  for  moft  part  as  phagedenic  or 
bone-confuming  as  what  appeared  at  firft ;  and  therefore,  even  in  tfeis 
moft  favourable  fuppofition,  the  furgeon  fhould  not  promife  a  cure,  un- 
lefs  he  has  corrected  the  habit  or  topical  indifpofition  by  internal  reme- 
dies. 

When  this  difeafe  has  taken  firm  roots,  it  will  fpread  upon  one  end  of 
a  bone,  which  was  in  appearance  found  when  the  cure  of  the  other  end 
attacked  by  it  was  begun ;  and  it  will  creep  along  from  one  bone  to 
another ;  with  this  difadvantage  too,  that  it  is  far  advanced  before  one 
can  well  difcover  it. 
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Of  the  Scrophulous  Caries. 

The  fpoiled  bones  here  being  principally  retained  by  their  ligaments, 
which  we  feldom  can  conveniently  come  at  to  cut  through,  and  which 
are  too  fenfible  to  be  eroded,  furgeons  not  only  lofe  their  labour,  but  do 
confiderable  mifchief,  when,  in  treating  fuch  patients  fecundum  artemt 
they  forcibly  keep  open  and  dilate  the  orifices  of  ulcers  where  fuch  bones 
are,  by  cramming  them  with  hard  dreffings  kept  in  by  a  firm  bandage, 
and  by  wafting  down  the  fpongy  flefli  with  efcharotics,  while  they  are 
forcibly  endeavouring  to  make  the  bone  come  away.  Such  tender  confti- 
tutions  as  thefe  patients  have,  cannot  bear  fuch  rough  treatment ;  they 
languifh  and  decay  under  it.  What  I  have  always  found  of  molt  fervice, 
or  rather  that  did  the  lead  hurt,  was  to  deftroy  fully  the  teguments  co- 
vering the  abfcefs  formed  in  the  bone  with  cauftic,  to  cut  the  efchar 
through  the  middle,  to  evacuate  the  collected  matter,  and  to  fave  the 
efchar  on  the  fides  as  long  as  I  could ;  to  order  very  mild  applications 
afterwards  to  the  fore,  and  to  wafli  it  frequently  with  water  for  affiftng 
the  difcharge  of  the  matter ;  or,  if  the  matter  became  foetid,  to  mix  a 
little  vinegar  with  the  water.  Nature  at  laft  feparates  the  bone,  which  is 
to  be  taken  out  whenever  it  is  quite  loofe. 

Of  the  SdRRHO-CANCROUS  CARIES. 

Actual  and  potential  cauteries  have  the  fame  effects  here  as  in  ulcerated 
cancers  of  glands  ;  they  do  not  diminifh  the  tumour,  create  great  pain, 
occafion  haemorrhages  when  their  efchars  feparate,  &c.  Moft  other  me- 
dicines do  mifchief,  none  of  them  do  good :  extirpation  alone  can  make 
a  cure ;  which  may  be  done  either  by  trepanning  round  the  root  of  the 
excrefcence,  cutting  the  bridges  between  the  holes  and  bringing  all 
away,  or  the  member  is  to  be  amputated.  All  of  them  I  have  yet  feen 
were  fo  fituated,  that  it  was  impoflible  to  make  the  partial  extirpation ; 
fo  that  I  cannot  fay  pofitively  how  it  would  fucceed.  After  amputation 
of  the  member,  the  wound  cures  as  well  as  in  other  difeafes  ;  but  fome 
of  the  patients  have  fince  been  feized  with  the  fame  difeafe  in  another 
member. 

Of 
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Of  the  Spreading  Cancrous  Caries. 
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This  fort  of  cancer  feldom  cures  ;  it  will  fometimes  get  a  fkin  upon  it 
after  cutting  or  burning,  or  with  gentle  drying  medicines  or  dry  lint, 
often  breaks  out  again  unexpectedly  ;  in  fhort,  it  is  one  of  the  opprobria 
medicorum  for  which  there  is  no  certain  cure  yet  found.  I  never  faw  this 
difeafe  originally  formed  in  the  bones  ;  they  are  only  affected  by  being 
in  the  way  of  the  difeafe  ;  fo  that  whatever  change  the  original  difeafe 
undergoes,  the  bones  partake  of  it. 
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THE 

DESCRIPTION 

OF  THE 

HUMAN  LACTEAL  SAC   and  DUCT. 

TH  E  receptaculum  chyli  of  Pecquet,  or  faccus  lacleus  of  Van  Home,  is  a 
membranous  fomewhat  pyriform  bag,  two  thirds  of  an  inch  long, 
one  third  of  an  inch  over  in  its  largeft  part  when  collapfed  ;  fituated  on 
the  firft  vertebra  of  the  loins  to  the  right  of  the  aorta,  a  little  higher  than 
the  right  emulgent  artery,  behind  the  right  inferior  mufcle  of  the  dia- 
phragm :  it  is  formed  by  the  union  of  three  tubes,  one  from  under  the 
aorta,  the  fecond  from  the  interftice  of  the  aorta  and  cava,  the  third  from 
under  the  emulgents  of  the  right  fide.  The  lacleal fac,  becoming  gra- 
dually fmaller  towards  its  upper  part,  is  contracted  into  a  llender  mem- 
branous pipe  of  about  a  line  diameter,  which  is  generally  named  the 
thoracic  duel.  This  pafTes  betwixt  the  mufcular  appendices  or  inferior 
mufcles  of  the  diaphragm,  on  the  right  of  and  fomewhat  behind  the 
aorta :  then,  being  lodged  in  the  cellular  fubftance  behind  the  pleura,  it 
mounts  between  the  aorta  and  the  vena  azygos  as  far  as  the  fifth  vertebra 
of  the  thorax,  where  it  is  hid  by  the  azygos,  as  this  vein  rifes  forwards  to 
join  the  defcending  or  fuperior  cava ;  after  which,  the  duel  pafles  ob- 
liquely over  to  the  left  fide  behind  the  afophagus,  aorta  defcendens,  and 
the  great  curvature  of  the  aorta,  until  it  reaches  the  left  carotid  ar- 
tery ;  behind  which,  on  the  left  fide  of  the  afophagus,  it  runs  to  the  in- 
terftice of  the  firft  and  fecond  vertebra  of  the  thorax,  where  it  begins  to 
feparate  from  the  carotid,  ftretching  farther  towards  the  left  internal  ju- 
gular 
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gular  vein  by  a  circular  turn,  whofe  convex  part  is  uppermoft.  At  the 
top  of  this  arch,  it  fplits  into  two  for  a  line  and  an  half ;  the  fuperior 
branch  receiving  into  it  a  large  lymphatic  veffel  from-  the  cervical  glands. 
This  lymphatic  appears,  by  blowing  air  and  injecting  liquors  into  it,  to 
have  few  valves.  When  the  two  branches  are  again  united,  the  duel: 
continues  its  courfe  towards  the  internal  jugular  vein,  behind  which  it 
defcends ;  and,  immediately  at  the  left  fide  of  the  infertion  of  this  vein, 
enters  the  fuperior  pofterior  part  of  the  left  fubclavian  vein,  whofe  inter- 
nal membrane  duplicated  forms  a  femilunar  valve  that  is  convex  exter- 
nally, and  covers  two  thirds  of  the  orifice  of  the  duel; :  immediately  be- 
low this  orifice,  a  cervical  vein  from  the  mufculi  fcaleni  enters  the  fubcla-- 
vian. 

The  coats  of  the  fac  and  duel  are  thin  tranfparent  membranes  :  from 
the  infide  of  which,  in  the  duel,  fmall  femilunar  valves  are  produced, 
moft  commonly  in  pairs  ;  which  are  fo  fituated,  as  to  allow  the  pafTage 
of  liquors  upwards,  but  oppofe  their  return  in  an  oppofite  courfe.  The 
number  of  thefe  is  generally  ten  or  twelve. 

This  is  the  moft  fimple  and  common  courfe,  fituation,  and  ftruclure, 
of  the  receptaculum  chyll  and  thoracic  duel ;  but  having  had  occafion  to 
obferve  a  variety  in  thefe  parts  in  different  fubjecls,  I  fhall  fet  down  the 
moft  remarkable  of  them. 

The  fac  is  fometimes  fituated  lower  down  than  in  the  former  defcrip- 
tion  ;  is  not  always  of  the  fame  dimensions  ;  is  not  compofed  of  the  fame 
number  of  duels  ;  and  frequently  appears  to  confift  of  feveral  fmall  cells 
or  dudls,  inftead  of  being  one  fimple  cavity. 

The  diameter  of  the  duel  is  various  in  moft  bodies ;  and  is  feldom  uni- 
form in  the  fame  fubject,  but  frequently  fudden  enlargements  or  Jacculi 

of  it  are  obfervable.  The  divifions  which  authors  mention  of  this  duel; 

are  very  uncertain.  I  have  feen  it  divided  into  two  ;  whereof  one  branch 
climbed  over  the  forepart  of  the  aorta  at  the  eighth  vertebra  of  the  thorax , 
and  at  the  fifth  flipped  behind  that  artery,  to  join  the  other  branch 

which  continued  in  the  ordinary  courfe.  The  precife  vertebra  where 

it  begins  to  turn  to  the  left  fide,  is  alfo  uncertain.— Frequently  it  does 
not  fplit  at  its  fuperior  arch  ;  in  which  cafe,  a  large  fac  is  found  near  its 
aperture  into  the  fubclavian  vein.— Generally  it  has  but  one  orifice;  tho' 
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I  have  feen  two  in  one  body,  and  three  in  another  :  nay,  fometimes  it  di- 
vides into  two,  under  the  curvature  of  the  great  artery ;  one  goes  to  the 
right,  another  to  the  left  fubclavian  vein ;  and  I  have  found  this  duc"l 
difcharging  itfelf  entirely  into  the  right  fubfclavian. — — -The  lymphatic 
velTel  which  enters  its  fuperior  arch,  is  often  fent  from  the  thyroid  gland. 

Whether  is  not  the  fituation  of  the  receptaculum  chyli  fo  much  nearer  the 
mufcular  appendices  of  the  diaphragm  in  men  than  in  brutes,  dengned  to 
fupply  the  difadvantageous  courfe  the  chyle  muft  otherwife  have  in  our 
erect  pofture  ? 

Does  not  the  defcent  of  the  end  of  the  duel  to  the  fubclavian  vein, 
and  the  opening  of  the  lymphatic  into  the  top  of  the  arch,  contribute  to 
the  ready  admimon  of  the  chyle  into  that  vein  ? 
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HISTORIES 

O  F   T  H  E 

CURE  of  LYMPHATICS  opened  in  Wounds. 

I Do  not  obferve  that  chirurgical  writers  take  notice  of  a  phenomenon 
which  I  have  feen  feveral  times  in  the  cure  of  wounds,  which  pombly 
young  furgeons  may  be  at  a  lofs  to  underftand,  or  to  know  how  to  reme- 
dy ;  it  is  the  rifing  of  a  fungous  fubftance,  from  which  there  is  a  con- 
ftant  ftillicidium  of  lymph,  which  prevents  a  cure,  and  weakens  the  pa- 
tient if  it  is  allowed  to  continue  long.  To  affift  them,  I  mail  give  two 
of  the  moll  remarkable  examples  that  I  have  met  with  of  fuch  a  cafe. 

In  May  1726,  I  extirpated  a  very  large  fteatom  from  the  left  arm  of  a 
fervant  of  Mr  Graham  of  Killearn.  It  had  been  occafioned  by  a  bite  of 
a  horfe  about  twenty  years  before :  its  bafe  reached  from  the  middle  of 
the  deltoid  mufcle  to  near  the  elbow ;  fo  that  the  cephalic  vein  ran  along 
the  middle  of  it,  and  was  neceflarily  to  be  cut  through  twice  in  amputa- 
ting the  tumour.  The  cure  went  on  very  fuccefsfully,  the  wound  con- 
tracting very  faft,  till  a  yellowifh  white  fubftance  rofe  up  from  a  fmall 
peduncle  at  the  part  where  the  under-part  of  the  cephalic  vein  had  been 
cut  through.  From  this  fubftance  fuch  a  quantity  of  lymph  oozed  out 
from  imperceptible  orifices,  that  the  dreflings  were  every  day  wet.  I  cut 
and  eroded  this  fubftance  away  feveral  times  :  but  it  quickly  grew  again, 
and  the  drilling  of  lymph  became  worfe  and  worfe ;  fo  that  in  a  very 
little  time  it  dropped  fo  faft,  that  I  could  have  gathered  a  fpoonful  of  it 
in  a  very  fhort  time.  What  cured  it  at  laft  was  eating  the  fungous  fluff, 
and  a  little  of  the  wound  about,  with  powder  of  Roman  vitriol,  and 
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dreffing  the  efchar  with  alcohol,  which  kept  it  from  feparating  two  weeks ; 
in  which  time  the  orifices  of  the  fmall  pipes  were  foldered. 

i.  A  gentlewoman  having  been  let  blood  of  in  the  bafilic  vein  in  the 
country,  foon  perceived  a  tumour  at  the  orifice.  Several  months  after,  fhe 
came  to  town.  When  I  faw  it,  it  was  as  large  as  a  walnut,  beating  vio- 
lently :  I  could  make  it  difappear  by  preffure  ;  and  as  I  kept  my  thumb 
on  it,  while  I  yielded  to  the  influx  of  the  blood,  I  had  a  feeling  very  like 
to  hearing  the  found  of  water  rufhing  into  a  pipe. 

I  tried  firft  what  preffure  would  do  in  keeping  the  blood  from  rufhing 
into  it  ;  but  that  being  of  no  ufe,  I  was  obliged  to  perform  the  opera- 
tion of  the  aneurifm,  which  I  did  in  the  way  propofed  in  the  Medical 
Effays,  Vol.  IV.  Art.  xvii  *.  The  fac,  in  which  nothing  but  liquid  blood 
was  contained,  was  as  thick  and  ftrong  as  the  cyftis  of  encyfted  tumours 
commonly  are ;  and  was  evidently  formed  in  the  fame  way,  that  is,  by 
the  ftretching  and  thickening  of  a  part  of  the  cellular  membrane.  How- 
ever, I  cut  none  of  it  away,  on  purpofe  to  fee  what  change  would  come 
on  it.  As  the  tumour  had  extended  itfelf  principally  outwards,  it  had 
raifed  both  median  and  cephalic  vein  in  the  teguments  upon  it  j  and  the 
cephalic  lay  fo  obliquely  over  it,  that  I  could  not  evite  it  in  cutting. 

I  had  the  pleafure  to  fee  the  hard  firm  bag  become  every  day  fofter 
and  thinner,  with  papilla?  of  granulated  flefti  growing  out  from  it,  till  it 
became  all  the  fame  foft  red  flefh  as  was  in  the  reft  of  the  wound. 

After  a  fortnight,  fuch  a  yellowifh  white  fungus,  with  a  drilling  of 
lymph,  as  defcribed  in  the  former  cafe,  rofe  out  from  the  part  of  the 
wound  where  the  extremity  of  the  cut  vein  was.  I  burnt  it  with  the 
lunar  cauftic,  and  dreffed  the  efchar  with  alcohol ;  which  effectually  cured 
it,  and  the  fore  was  fkinned  fully  over  in  fome  lefs  than  fix  weeks,  and 
my  patient  enjoyed  then  the  full  ufe  and  ftrength  of  all  parts  of  the  mem- 
ber. The  pulfe  at  the  wrift  was  plainly  felt  next  day  after  the  operation^ 
and  is  now  fo  ftrong  that  nobody  could  know  the  artery  was  ever  tied. 

The  operation  of  the  aneurifm  has  been  fix  times  more  performed  here ; 
fo  that  in  few  years  there  are  nine  examples  of  its  fuccefs  in  this  place, 
all  the  patients  who  underwent  it  having  been  brought  from  the  country. 

Since  1747,  the  operation  of  the  aneurifm  has  been  performed  here 
fuccefsfully  on  four  more  patients. 

No  10. 
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Of  the  NERVES  in  general. 


I .  rT"1HE  numerous  turns  which  the  carotid  and  vertebral  arteries  make 
JL  before  they  pafs  through  the  dura  mater ;  thefe  arteries  having 
neither  fwelling  mufcles  nor  preffure  of  the  atmofphere  to  aflift  the  courfe 
of  the  blood  in  them  after  they  enter  the  fkull,  and  their  divifion  into 
innumerable  communicating  branches  in  the  pla  mater  and  its  proceffes, 
fhow,  that  the  liquors  muft  move  more  flowly  and  equally  in  them  than 
in  mod  other  parts  of  the  body. 

2.  By  the  amftance  of  injections  and  microfcopes,  the  very  minute 
branches  of  thefe  veffels  (§  Sr.)  are  difcovered  to  go  from  the  pia  mater,  into 
the  cortex,  cineritious  or  afhy-eoloured  part  of  the  cerebrum,  cerebellum, 
and  Jpinal  marrow  ;  whereas  we  can  only  fee  longitudinal  veffels,  with- 
out numerous  ramifications  or  reticular  plexufes,  in  the  white  medullary 
fubflance  of  thefe  parts. 
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3.  The  continuity  of  the  cortex  with  the  medulla  of  the  encephalon  and 
fpinal  marrow,  is  obfervable  with  the  naked  eye,  and  is  more  diftindtly 
feen  with  the  afliftance  of  a  microfcope. 

4.  In  difTecting  the  brain  and  cerebellum,  we  fee  the  fmall  beginnings 
of  the  medulla  proceeding  from  the  cortex,  and  can  trace  its  gradual  in- 
creafe  by  the  addition  of  more  fuch  white  fubftance  coming  from  the 
cortex. 

5.  Both  thefe  fubftances  (§  4.)  are  very  fucculent ;  for,  being  expofed 
to  the  air  to  dry,  they  lofe  more  of  their  weight  than  moft  other  parts 
of  the  body  do. 

6.  In  feveral  places,  we  can  obferve  the  medulla  to  be  compofed  of  fibres 
laid  at  each  others  fides.. 

7.  The  medullary  fubftance  is  employed  in  forming  the  white  fibrous 
cords,  which  have  now  the  name  of  nerves  appropriated  to  them.  With- 
in the  fkull  we  fee  the  nerves  to  be  the  medullary  fubftance  continued  j 
and  the  fpinal  marrow  is  all  employed  in  forming  nerves. 

8.  The  common  opinion  concerning  the  rife  of  the  nerves,  founded  on 
a  fuperficial  inflection  of  thofe  parts,  is,  that  the  nerves  are  propagated 
from  that  fide  of  the  encephalon  at  which  they  go  out  of  the  fkull.  But 
it  having  been  remarked,  after  a  more  ftrict  inquiry,  and  preparing  the 
parts  by  maceration  in  water,  that  the  medullary  fibres  decuflate  or  crofs 
each  other  in  fome  parts  of  the  medulla,  as  for  example  at  the  corpus  an- 
nulare, and  beginning  of  the  fpinal  marrow  ;  and  practical  obfervators 
having  related  feveral  examples  of  people  whofe  brain  was  hurt  on  the 
fide,  while  the  morbid  fymptom,  palfy,  appeared  on  the  other  fide  of  the 
body,  of  which  I  have  feen  fome  inftances  ;  and  experiments  made  on 
brutes  having  confirmed  thefe  obfervations,  it  has  been  thought,  that  the 
nerves  had  their  rife  from  that  fide  of  the  encephalon  which  is  oppofite  to 
their  egrefs  from  the  fkull.  It  may,  however,  ftill  be  faid,  that  this  laft 
opinion  is  not  fully  demonftrated,  becaufe  a  decufifation  in  fome  parts  is 
is  not  a  proof  that  it  obtains  univerfally  ;  and  if  there  are  examples  of 
palfy  of  the  fide  oppofite  to  where  the  lefion  of  the  brain  was,  there  are 
alfo  others  where  the  injury  done  to  the  brain  and  the  palfy  were  both 
on  the  fame  fide. 
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9.  The  nerves  are  compofed  of  a  great  many  threads  lying  parallel  to 
each  other,  or  nearly  fo,  at  their  exit  from  the  medulla. 

This  fibrous  texture  is  evident  at  the  origin  of  moft  of  the  nerves 
within  the  fkull ;  and,  in  the  cauda  equina  of  the  fpinal  marrow,  we  can 
divide  them  into  fuch  fmall  threads,  that  a  very  good  eye  can  fcarce  per- 
ceive them ;  but  thefe  threads,  when  looked  at  with  a  microfcope,  ap- 
pear each  to  be  compofed  of  a  great  number  of  fmaller  threads. 

10.  How  fmall  one  of  thefe  fibrils  of  the  nerves  is,  we  know  not ;  but 
when  we  confider,  that  every  even  the  molt  minute  part  of  the  body  is 
fenfible,  and  that  this  muft  depend  on  the  nerves  (which  all  conjoined 
would  not  make  a  chord  of  an  inch  diameter)  being  divided  into  branches 
or  filaments  to  be  difperfed  through  all  thefe  minute  parts,  we  muft  be  con- 
vinced, that  the  nervous  fibrils  are  very  fmall.  From  the  examination  of 
the  minimum  vifibile,  it  is  demonftrated,  that  each  fibre  in  the  retina  of  the 
eye,  or  expanded  optic  nerve,  cannot  exceed  the  fize  of  the  32,400th  part 
of  a  hair. 

11.  The  medullary  fubftance,  of  which  the  nervous  fibrils  are  compo- 
fed, is  very  tender,  and  would  not  be  able  to  refift  fuch  forces  as  the 
nerves  are  expofed  to  within  the  bones,  nor  even  the  common  force  of 
the  circulating  fluids,  were  not  the  pia  mater  and  tunica  arachnoides  con- 
tinued upon  them  ;  the  former  giving  them  firmnefs  and  ftrength,  and 
the  latter  furnifhing  a  cellular  coat  to  connect  the  threads  of  the  nerves, 
to  let  them  lie  foft  and  moift,  and  to  fupport  the  veftels  which  go  with 
them. 

It  is  this  cellular  fubftance  that  is  diftended  when  air  is  forced  through 
a  blow-pipe  thruft  into  a  nerve,  and  that  makes  a  nerve  appear  all  fpon- 
gy  after  being  diftended  with  air  till  it  dries ;  the  proper  nervous  fibrils 
fhrivelling  fo  in  drying,  that  they  fcarce  can  be  obferved. 

12.  Thefe  coats  (§  11.)  would  not  make  the  nerves  ftrong  enough  to 
bear  the  ftretching  and  preflure  they  are  expofed  to  in  their  courfe  to  the 
different  parts  of  the  body :  and  therefore,  where  the  nerves  go  out  at  the 
holes  in  the  cratiium  and  fpine,  the  dura  mater  is  generally  wrapt  clofely 
round  them,  to  collect;  their  difgregated  fibres  into  tight  firm  cords ;  and 
that  the  tenfion  which  they  may  happen  to  be  expofed  to  may  not  injure 
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them  before  they  have  got  this  additional  coat,  it  is  firmly  fixed  to  the 
fides  of  the  holes  in  the  bones  through  which  they  pafs. 

13.  The  nervous  cords  thus  compofed  of  nervous  fibrils,  cellular  coat, 
pla  and  dura  mater,  have  fuch  numerous  blood-veflels,  that,  after  their 
arteries  only  are  injected,  the  whole  cord  is  tinged  of  the  colour  of  the 
injected  liquor;  and  if  the  injection  is  pufhed  violently,  the  cellular  fub- 
fiance  of  the  nerves  is  at  laft  diftended  with  it. 

.14.  A  nervous  cord,  fuch  as  has  been  juft  now  defcribed  (§  13.)  has 
very  little  elaflicity,  compared  with  feveral  other  parts  of  the  body.  When 
cut  out  of  the  body,  it  does  not  become  obfervably  fhorter,  while  the 
blood- veffels  contract  three  eighths  of  their  length. 

» 

15.  Nerves  are  generally  lodged  in  a  cellular  or  fatty  fubftance;  and 
have  their  courfe  in  the  interfaces  of  mufcles,  and  other  active  organs, 
where  they  are  guarded  from  preflure:  but  in  feveral  parts  they  are  fo 
placed,  as  if  it  was  intended  that  they  fhould  there  fuffer  the  vibrating 
force  of  arteries,  or  the  preflure  of  the  contracting  fibres  of  mufcles. 

1 6.  The  larger  cords  of  the  nerves  divide  into  branches  as  they  go  off  to 
the  different  parts ;  the  branches  being  fmaller  than  the  trunk  from  which 
they  come,  and  making  generally  an  acute  angle  where  they  feparate. 

1 7.  In  feveral  places,  different  nerves  unite  into  one  cord,  which  is  com- 
monly larger  than  any  of  the  nerves  which  form  it. 

18.  Several  nerves,  particularly  thofe  which  are  diftributed  to  the 
bowels,  after  fuch  union  (§  17.),  fuddenly  form  a  hard  knot  considerably 
larger  than  all  the  nerves  of  which  it  is  made.  Thefe  knots  were  called 
corpora  olivaria,  and  are  now  generally  named  ganglions. 

1 9.  The  ganglions  have  thicker  coats,  more  numerous  and  larger  blood- 
vefTels,  than  the  nerves ;  fo  that  they  appear  more  red  and  mufcular.  On 
diffecting  the  ganglions,  fibres  are  feen  running  longitudinally  in  their 
axes,  and  other  fibres  are  derived  from  their  fides  in  an  oblique  direction 
to  the  longitudinal  ones. 

.  20.  Commonly  numerous  fmall  nerves,  which  conjunctly  are  not  equal 
to  the  fize  of  the  ganglion,  are  fent  out  from  it,  but  with  a  flructure  no  way 
different  from  that  of  other  nerves. 

21.  The  nerves  fent  to  the  organs  of  the  fenfes,  lofe  their  firm  coats, 
and  terminate  in  a  pulpy  fubftance.    The  optic  nerves  are  expanded  into 
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the  foft  tender  webs,  the  retina.  The  auditory  nerve  has  fcarce  the  con- 
fiftence  of  mucus  in  the  vejtibulum,  cochlea^  and  fcmicircular  canals  of  each 
ear.    The  papilla  of  the  nofe,  tongue,  and  fkin,  are  very  foft. 

22.  The  nerves  of  mufcles  can  likewife  be  traced  till  they  feem  to  lofe 
their  coats  by  becoming  very  foft ;  from  which,  and  what  we  obferved 
of  the  fenfatory  nerves  (§  21.),  there  is  reafon  to  conclude,  that  the  muf- 
cular  nerves  are  alfo  pulpy  at  their  terminations,  which  we  cannot  indeed 
profecute  by  duTection. 

23.  It  would  feem  neceffary  that  the  extremities  of  the  nerves  lhould 
continue  in  this  foft  flexible  ftate  (§  ii.  22.),  in  order  to  perform  their 
functions  right :  For,  in  proportion  as  parts  become  rigid  and  firm  by 
age,  or  any  other  caufe,  they  lofe  of  their  fenlibility,  and  the  motions  are 
more  difficultly  performed. 

24.  Though  the  fibres  in  a  nervous  cord  are  firmly  connected,  and  fre- 
quently different  nerves  join  into  one  trunk,  or  into  the  fame  ganglion ; 
yet  the  fenfation  of  each  part  of  the  body  is  fo  very  diftinct,  and  we  have 
fo  much  the  power  of  moving  the  mufcles  feparately,  that  if  the  nerves 
are  principal  agents  in  thefe  two  functions,  which  I  fhall  endeavour  to 
prove  they  are,  we  have  reafon  to  believe  that  there  is  no  union,  confu- 
fion,  or  immediate  communication  of  the  proper  nervous  fibrils,  but  that 
each  fibre  remains  diftinct  from  its  origin  to  its  termination. 

25.  Changes  produced  any  way  upon  the  coats  of  the  nerves,  cannot 
however  mifs  to  affect  the  nervous  fibrils.  The  cellular  fubftance  may  be 
too  full  of  liquor,  or  may  not  fupply  enough ;  the  liquor  may  not  be  of 
a  due  confiftence,  or  it  may  be  preternaturally  obftructed  and  collected. 
The  pi  a  or  dura  mater  may  be  too  tenfe  or  too  lax ;  their  veffels  may  be 
obftructed ;  their  proper  nerves  may  be  violently  irritated,  or  lofe  their 
power  of  acting ;  and  a  great  many  other  fuch  changes  may  happen, 
which  will  not  only  occafion  diforders  in  particular  nerves,  but  may  be  a 
caufe  of  the  fympathy  fo  frequently  obferved  among  the  nerves ;  which  is 
fo  neceffary  to  be  attentively  regarded  in  a  great  many  difeafes,  in  or- 
der to  difcover  their  true  flate  and  nature,  that  without  this  knowledge, 
very  dangerous  miftakes  in  the  practice  of  phyfic  and  furgery  may  be 
committed. 

26.  Many  experiments  and  obfervations  concur  in  proving,  that,  when 
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nerves  are  comprefTed,  cut,  or  any  other  way  deftroyedy  the  parts  ferved 
by  fuch  nerves,  farther  from  the  head  or  fpine  than  where  the  injuring 
caufe  has  been  applied,  have  their  fenfations,  motions,  and  nourifhment, 
weakened  or  loft,  while  no  fuch  effects  are  feen  in  the  parts  nearer  to  the 
origin  of  thofe  nerves  :  and  in  fuch  experiments  where  the  caufe  im- 
peding the  nerves  to  exert  themfelves  could  be  removed,  and  the  ftructure 
of  the  nerves  not  injured;  as  for  example,  when  a  ligature  made  upon  a 
nerve,  and  flopping  its  influence,  has  been  taken  away ;  the  motion  and 
fenfation  of  the  parts  foon  were  reftored.  From  which  it  would  appear, 
that  the  nerves  are  principal  inftruments  in  our  fenfations,  motions,  and 
nourifhment;  and  that  this  influence  of  the  nerves  is  not  inherent  in  them, 
without  the  communication  between  thefe  cords  and  their  origin  is  pre- 
ferved. 

This  conclufion  is  juft,  notwithstanding  that  fometimes,  upon  cutting 
a  nerve,  the  effects  above  mentioned  have  been  felt  for  a  fhort  time ;  but 
afterwards  the  perfon  was  fenfible  of  no  numbnefs  or  immobility:  for, 
where-ever  this  is  faid  to  have  happened,  the  cut  nerve  was  only  one  of 
feveral  which  were  fent  to  the  member ;  the  want  of  whofe  influence  was 
felt  no  longer,  than  till  the  habit  was  acquired  of  performing  the  functions 
eafily  by  the  other  nerves. 

Nor  is  it  of  greater  weight  as  an  objection,  that  fometimes  when  a  ligatura 
is  drawn  very  hard  upon  a  nerve,  and  then  is  taken  away,  the  nerve  never 
again  recovers  its  influence  upon  the  parts  it  is  diftributed  to  beyond  the 
ligature,  but  is  of  as  little  effect  as  if  it  had  been  cut  through ;  which  is 
to  fay,  that  its  texture  has  been  altered  beyond  recovery.  The  fame  thing 
is  to  be  feen  by  tying  a  thread  tight  round  a  tender  twig  of  any  vege- 
table ;  it  decays. 

27.  Experiments  and  obfervations  fhow  too,  that  when  the  parts  of  the 
encephalon  or  fpinal  marrow  have  been  irritated,  comprefTed,  or  deftroyed, 
the  parts  of  the  body,  whofe  nerves  had  their  origin  from  fuch  affected 
parts  of  the  encephalon  or  fpinal  marrow^  became  convulfed,  paralytic,  in- 
fenfible,  or  wafted ;  and  in  fuch  cafes  where  the  injuring  caufe  could  be  re- 
moved from  the  origin  of  the  nerves,  the  morbid  fymptoms  obferved  in 
the  parts  to  which  thefe  nerves  were  diftributed  went  off  upon  the  removal 
of  that  caufe.    From  which  it  is  thought  reafonable  to  conclude,  that  the 
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nerves  muft  not  only  have  a  communication  with  their  origin,  but  that 
the  influence  they  have  upon  the  parts  they  are  difhributed  to,  depends  on 
the  influence  which  they  derive  from  the  medulla  encephali  and  jpinalis. 

28.  Though  the  jplnal  marroiv  has  its  own  veffels  and  cineritious  fub- 
ftance  which  aflifts  to  form  its  medulla  ;  yet  a  very  large  fhare  of  the  me- 
dullary fubftance  within  the  fpine  is  derived  from  the  encephalon,  whofe 
medulla  oblongata  defcends  from  the  head,  and  the  influence  of  the  fpinal 
marrow  on  its  nerves  depends  in  a  great  meafure  on  this  medulla  oblongata 
of  the  head.  Hence  an  injury  done  to  any  part  of  the  fpinal  marrow,  im- 
mediately affects  all  the  parts  whofe  nerves  have  their  origin  below  where 
the  injuring  caufe  is  applied.  A  luxation  of  a  vertebra  in  the  loins 
makes  the  lower  extremities  foon  paralytic ;  a  tranfverfe  fection  of  the  ?ne- 
dulla  at  the  firft  vertebra  of  the  neck,  foon  puts  an  end  to  life. 

29.  If  fuch  caufes  produce  conftantly  fuch  effects  (§  26.  27.  28.)  in  us 
and  other  creatures  living  in  nearly  the  fame  circumftances  as  we  do,  the 
conclufions  already  made  muft  be  good;  notwithftanding  examples  of 
children  and  other  creatures  being  born  without  brains  or  fpinal  marroiv; 
or  notwithftanding  that  the  brains  of  adult  creatures  can  be  much  changed 
in  their  texture  by  difeafes ;  and  that  tortoifes,  and  fome  other  animals,  conti- 
nue to  move  a  confiderable  time  after  their  heads  are  cut  off.  We  may  be 
ignorant  of  the  particular  circumftances  requifite  or  neceflary  to  the  being 
or  well-being  of  this  or  that  particular  creature,  and  we  may  be  unable  to 
account  for  a  great  many  phenomena  :  but  we  muft  believe  our  eyes  in  the 
examination  of  fads ;  and  if  we  fee  conftantly  fuch  confequences  from  fuch 
actions,  we  cannot  but  conclude  the  one  to  be  the  caufe  and  the  other  the 
effect.  It  would  be  as  unjuft  to  deny  the  conclufions  made  in  the  three  prece- 
ding articles  becaufe  of  the  feemingly  preternatural  phenomena  mentioned 
at  the  beginning  of  this,  as  it  would  be  to  deny  the  neceflity  of  the  circula- 
tion of  the  blood  in  us  and  mod  quadrupeds,  becaufe  a  frog  can  jump  about, 
or  a  tortoife  can  walk  long  after  all  the  bowels  of  its  thorax  and  abdomen 
are  taken  out,  or  becaufe  the  different  parts  of  a  worm  crawl  after  it  has  been 
cut  into  a  great  many  pieces.  It  is  therefore  almoft  univerfally  allowed, 
that  the  nerves  are  principal  inflruments  in  our  fenfations,  motion,  and 
nouriinment ;  and  that  the  influence  which  they  have  is  communicated 
from  their  origin,  the  encepbalon  and  medulla  Jpinalis.    But  authors  are  far 
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from  agreeing  about  the  manner  in  which  this  influence  is  communi- 
cated, or  in  what  way  nerves  act  to  produce  thefe  effects. 

30.  Some  allege,  that  the  nervous  fibres  are  all [olid  cords  acling  by  elas- 
ticity or  vibration  •  others  maintain,  that  thofe  fibres  are  fmall  pipes  conveying 
liquors ',  by  means  of  which  their  effects  are  produced. 

31.  The  gentlemen  who  think  the  nervous  fibres  folid  raife  feveral 
objections  to  the  other  doctrine,  which  Lfhall  confider  afterwards;  and 
endeavour  to  {hew  the  ntnefs  of  their  own  doctrine  to  account  for  the  ef- 
fects commonly  obferved  to  be  produced  by  the  nerves. 

The  objects  of  the  fenfes  plainly  (fay  they)  make  impulfes  on  the  nerves 
of  the  proper  organs,  which  muft  {hake  the  nervous  fibrils ;  and  this  vi- 
bration muft  be  propagated  along  the  whole  cord  to  its  other  extremity 
or  origin,  as  happens  in  other  tenfe  firings ;  and  thefe  vibrations  being 
differently  modified,  according  to  the  difference  of  the  object  and  its  dif- 
ferent application,  produce  the  different  ideas  we  have  of  objects. 

32.  To  this  account  of  fenfation,  it  is  objected,  jirfil,  That  nerves  are 
unfit  for  vibrations,  becaufe  their  extremities  where  objects  are  applied 
to  them  are  quite  foft  and  pappy  (§  21.),  and  therefore  not  fufceptible  of 
the  vibrations  fuppofed ;  and  if  there  could  be  any  little  tremor  made 
here  by  the  impulfe  of  objects,  it  could  not  be  continued  along  the  ner- 
vous cord,  becaufe  the  cellular  fubftance  by  which  each  particular  fibre  is 
connected  to  the  neighbouring  ones  (§  11.),  and  the  fatty  fubftance  in 
which  the  nervous  cord  is  immerfed  (§  15.),  would  foon  ftifle  any  fuch 
vibratory  motion. 

A  fccond  objection  to  this  doctrine  is,  That  fuppofing  the  nerves  capable 
of  vibrations  by  the  impremons  of  objects,  thefe  vibrations  would  not 
anfwer  the  deiign.  For  if  what  we  know  of  other  vibrating  firings,  to 
wit,  that  their  tone  remains  the  fame,  unlefs  their  texture,  length,  or 
tenfion  is  altered,  and  that  different  fubftances  finking  them  do  no  more 
than  make  the  found  higher  or  lower  ;  if  thefe  properties  are  to  be 
applied  to  nerves,  then  it  will  follow,  that  the  fame  nerve  would  con- 
flantly  convey  the  fame  idea,  with  no  other  variety  than  of  its  being 
weaker  and  flronger,  whatever  different  objects  were  applied  to  it :  unlefs 
we  fuppofed  the  nerve  changed  in  its  texture,  length,  or  tenfion,  each 
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time  a  different  object  is  applied  ;  which,  it  is  prefumed,  nobody  will 
undertake  to  prove  does  happen. 

Nay,  2,dly,  If  ever  fuch  a  variety  of  vibrations  could  be  made,  our  fen- 
fations  would  notwithstanding  be  confufed  and  indiftinct,  becaufe  the 
tremulous  nervous  fibre  being  firmly  connected  and  contiguous  to  feveral 
other  fibres  of  the  fame  cord,  would  neceffarily  make  them  too,  by  which 
we  mould  have  the  notion  of  the  object  as  applied  at  all  the  different  parts 
where  the  extremities  of  thefe  fibres  terminate. 

33.  In  whatever  way  the  favourers  of  the  doctrine  of  folid  nerves  pleafe 
to  apply  the  elafticity  of  nerves  to  the  contraction  of  mufcles,  their  ad- 
verfaries  infift  that  nerves  are  too  weak  to  refift  fuch  weights  as  the  mufcles 
fuftain  ;  they  would  furely  break,  efpecially  as  they  are  in  a  great  mea- 
fure,  if  not  wholly,  deprived  of  their  flrong  coats  before  they  come  to  the 
part  of  the  mufcle  they  are  immediately  to  act  upon  (§  22.)  The  nerves 
being  found  to  have  little  or  no  elafticity  to  fhorten  themfelves  (§  14.), 
mows  them  altogether  unfit  for  fuch  an  office  as  this  of  contracting  mufcles 
in  the  way  propofed  of  their  acting  by  elafticity  ;  and  when  a  nerve  is 

i  viewed  with  a  microfcope  while  the  mufcles  it  ferves  are  in  action,  no  con- 
traction or  motion  is  obferved  in  it.  Nay,  if  they  were  elaftic,  they 

would  equally  exert  their  power  of  contracting  mufcles  nearer  to  their 
origin  as  well  as  farther  from  it,  when  they  were  put  into  contraction  or 
vibration,  by  irritation  of  any  part  of  them.  The  former,  however,  does 
not  happen. 

34.  As  a  further  objection  againft  either  motion  or  fenfation  being 
owing  to  the  elafticity  of  the  nerves,  it  is  faid,  that  if  this  doctrine  was 
true,  the  fenfations  would  be  more  acute,  and  the  contractions  of  mufcles 
would  be  greater  and  ftronger,  when  the  parts  become  firmer  and  more 
rigid  by  age ;  for  then  their  elafticity  is  increafed :  Whereas,  on  the  con- 
trary, it  appears  (§  23.)  that  then  the  fenfations  are  blunted,  and  muf- 
cular  contraction  becomes  lefs  and  weaker. 

35.  If  the  nerves  were  granted  to  be  elaftic,  and  to  communicate  a 
fpringy  force  to  all  the  parts  they  are  distributed  to,  they  might  appear 
neceffary  in  this  view  to  aflift  the  application  of  the  nutritious  particles 
of  the  fluids  to  the  fides  of  the  veffels  which  thefe  particles  were  to  repair ; 
and  fo  far  might  well  enough  account  for  the  fhare  which  nerves  are 
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thought  to  have  in  nutrition  :  But,  if  we  cannot  make  ufe  of  elafticity  in 
the  other  two  functions,  fenfation  and  motion,  we  muft  alfo  endeavour 
to  find  out  fome  other  way  for  the  nerves  to  act  in  nutrition  ;  which  will 
be  done  afterwards. 

36.  Having  thus  flated  the  reafons  for  and  againft  the  nerves  acting  as 
folid  firings,  let  us  likewife  relate  the  arguments  for  nerves  being  pipes, 
and  the  objections  to  this  doctrine. 

A  great  argument  of  thofe  who  think  the  nerves  to  be  tubes  conveying 
liquors,  is  the  ftrong  analogy  of  the  brain  and  nerves  to  other  glands  of 
the  body  and  their  excretories,  where  a  manifeft  fecretion  of  liquor  is 
made  in  the  glands,  to  be  conveyed  by  the  excretories  to  the  proper 
places  in  which  it  ought  to  be  depofited.  They  think  that  the  vafcular 
texture  of  the  cortex  of  the  encephalon  and  fpinal  marroiv  (§  2.),  the  conti- 
nuation of  the  cortex  in  forming  the  medullary  fubftance  (§  3.  4.),  the 
fibrous  texture  (§  6.)  and  fucculent  ftate  of  this  medulla  (§  5.),  and  its 
being  wholly  employed  to  form  the  nerves  (§  7.),  where  the  fibrous  tex- 
ture is  evident  ('§  9.) ;  all  thefe  things,  fay  they,  confpire  to  fhow  fuch  a 
ilrong  analogy  between  thefe  parts  and  the  other  glands  of  the  body,  as 
carries  a  conviction  that  there  is  a  liquor  fecreted  in  the  encephalon  and 
fpinal  marroiv,  to  be  fent  out  by  the  nerves  to  the  different  parts  of  the 
body. 

37.  The  following  objections  are  raifed  to  this  argument  in  favour  of 
liquor  conveyed  in  the  nerves  from  the  analogy  of  the  glands,  i/i,  Other 
glands,  it  is  faid,  have  their  excretories  collected  into  a  few  large  pipes, 
and  not  continued  in  fuch  a  great  number  of  feparate  pipes  as  far  as  the 
places  where  the  liquors  are  depofited  ;  which  laft  muft  be  the  cafe,  if  the 
nerves  are  the  excretories  of  the  glandular  brain,  idly,  We  fee  the  cavi- 
ties, and  can  examine  the  liquors  in  the  excretories  of  other  glands  much 
fmaller  than  the  brain ;  which  cannot  be  done  in  the  nerves.  $dly,  If 
the  nerves  were  pipes,  they  would  be  fo  fmall,  that  the  attraction  of  the 
liquors  to  their  fides  would  prevent  that  celerity  in  the  motion  of  the  li- 
quors, which  is  requifite  to  fenfations  and  motions,  tytbfyj.  If  the  nerves 
were  pipes,  they  would  be  cylindrical  ones,  and  confequently  not  fubject 
to  difeafes,  or  at  leafl  we  could  have  no  comprehenfion  of  the  difeafes 
in  them. 

38.  The 
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38.  The  anfwer  to  the  ijl  of  thefe  objections  is,  That  there  are  other 
glands  where  there  is  a  manifeft  fecretion,  and  in  which  the  difpofition  of 
the  excretories  is  in  much  the  fame  way  as  in  the  encephalon.  The  kid- 
neys, for  example,  have  a  reticulated  cortex  of  veflels,  from  which  the  Eu- 
Jlachian  or  Bellinian  medulla^  confifting  of  longitudinal  fibres  and  a  few 
blood- veffels  in  the  fame  direction,  proceeds  ;  and  this  medulla  is  collected 
into  ten,  twelve,  or  more  papilla^  each  of  which  is  formed  of  numerous 
fmall  feparate  pipes,  which  fingly  difcharge  the  urine  into  the  large  mem- 
branous tubes  ;  and  thefe  united  form  the  pelvis.  Upon  comparing  this 
texture  of  the  kidneys  with  that  of  the  encephalon  (§  2.  3.  4.  5.  6.  7.  9.)  the 
analogy  will  be  found  very  ftrong, 

39.  In  anfwertathe  2^  objection,  in  §  37.  it  is  granted,  that  micro- 
fcopes,  injections,  and  all  the  other  arts  hitherto  employed,  have  not 
mown  the  cavities  of  the  nervous  fibrils,  or  the  liquors  contained  in 
them;  and  from  what  was  faid<{§  10.)  of  the  fmallnefs  of  the  nervous 
fibrils,  it  is  not  to  be  expected  that  ever  they  mould  be  feen.  But,  fo  long  as 
fuch  a  number  of  little  animals  can  every  hour  be  brought  to  the  objec- 
tors, in  which  they  can  as  little  demonflrate  the  veffels  or  contained  fluids, 
it  will  not  be  allowed  to  be  conclufive  reafoning,  that,  becaufe  ocular 
demonftration  cannot  be  given  of  either  the  tubes  or  their  contents,  there- 
fore they  do  not  exift.  For  if  we  have  any  notion  of  an  animal,  it  is  its 
being  an  hydraulic  machine,  which  has  liquors  moving  in  it  as  long  as 
it  has  life  ;  if  therefore  fuch  little  animals  have  veffels  and  liquors  which 
we  cannot  fee,  why  may  not  fome  of  the  veffels  and  liquors  of  the  hu- 
man body  be  alfo  invifible  to  us  ? 

To  avoid  this  anfwer  to  the  objection,,  it  is  further  urged,  That,  though 
we  might  not  fee  the  nervous  tubes  or  the  liquors  they  contain,  as  they 
naturally  flow  ;  yet  if  fuch  liquors  really  exift,  they  ought  to  difcover 
themfelves,  either  by  a  nerve's  fwelling  when  it  is  firmly  tied ;  or  that, 
however  fubtile  their  fluids  are,  they  might  be  collected  in  fome  drops, 
at  leaft,  when  the  cut  end  of  a  nerve  of  a  living  animal  is  kept  fome  time 
in  the  exhaufled  receiver  of  an  air-pump.  It  is  affirmed,  that  neither 
did  the  tied  nerve  fwell  between  the  brain  and  ligature,  nor  was  there 
any  liquor  collected  in  the  receiver  of  the  air-pump  ;  from  which  it  is 
concluded,  that  there  is  no  liquor  in  the  nerves. 

Some- 
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Some  who  fay  they  have  tried  thefe  experiments,  affirm,  that  in  young 
animals  the  nerve  does  fwell  above  the  ligature,  and  that  a  liquor  does 

drill  out  upon  cutting  a  nerve.  Whether  fwelling  or  liquor  is  feen  or 

is  not  feen  in  thefe  experiments,  no  conclufion  for  or  againft  a  nervous 
fluid  can  be  made  from  them  ;  for  the  fwelling  of  the  nerve  after  it  is 
tied,  or  the  efflux  of  liquors  from  its  extremity,  will  never  prove  either 
to  be  the  effect  of  the  fluid  in  the  proper  nervous  fibrils,  fo  long  as  they 
might  be  occafioned  by  the  liquors  in  the  larger  veffels  of  the  cellular  fub- 
ftance of  the  nerves  ;  and  if  thefe  fame  veffels  of  the  coats  of  the  nerves 
do  not  difcover  their  liquors  by  thefe  experiments,  it  is  far  lefs  to  be  ex- 
pected that  the  much  more  fubtile  nerves  will  difcover  theirs. 

40.  The  objection  to  the  doctrine  of  the  brain  being  a  gland,  and 
the  nerves  its  excretories,  fuppofes  a  more  rapid  motion  neceffary  in  the 
fluid  of  the  nerves,  than  what  moft  of  the  defenders  of  the  nervous  fluid 
will  now  allow  ;  and  is  afterwards  to  be  confidered  particularly  in  a 
more  proper  place. 

41.  The  qth  objection  being,  That  if  nerves  are  excretories  of  a  gland, 
they  mull  be  cylindrical  pipes,  in  which  no  obftructions  or  difeafes  would 
happen ;  but  fince  we  daily  fee  difeafes  in  the  nerves,  they  muft  there- 
fore not  be  fuch  excretories.  The  anfwer  is,  That  difeafes  happen  often 
in  the  excretories  of  other  glands,  as  of  the  liver,  kidneys,  &c.  notwith- 
ftanding  their  cylindrical  form,  and  their  much  fhorter  and  lefs  expofed 
courfe.  When  we  confider  the  very  tender  fubftance  of  the  brain,  the 
valt  complication  of  veffels  there,  the  prodigious  fmallnefs  of  the  pipes 
going  out  from  it,  the  many  moving  powers  which  the  nerves  are  to  un- 
dergo the  (hock  of,  and  the  many  chances  which  the  veffels,  membranes, 
and  cellular  fubftance  accompanying  the  nerves,  have  of  being  difor- 
dered,  and  then  affecting  the  nervous  fibrils,  we  have  very  great  reafon 
to  be  furprifed,  that  thefe  cylindrical  pipes  are  not  much  more  frequently 
put  out  of  order,  by  too  great  or  too  fmall  a  quantity  of  liquors  ;  by  too 
vifcid  or  too  thin  fluids  ;  by  liquors  confi fling  of  too  mild  and  fluggifh 
particles,  or  of  too  acrid  pungent  ones  ;  by  too  great  or  too  little  motion 
given  to  the  liquors  ;  by  the  diameters  of  the  pipes  being  too  much  flrait- 
ened,  or  too  much  enlarged  ;  and  by  a  great  many  other  varieties  of  cir- 
cumftances  which  might  be  thought  capable  of  diflurbing  the  functions 
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of  the  nerves,  fuppofing  them  to  be  cylindrical  excretories  of  the  gland, 
the  brain. 

42.  The  numerous  veffels  of  the  encephalon  have  brought  fome  of  the 
gentlemen  who  aflert  the  nerves  to  be  folid,  to  acknowledge,  that  there  is 
a  liquor  fecreted  in  the  brain  :  but  then  they  will  not  allow  that  this  li- 
quor is  fent  out  by  the  proper  nervous  fibrils  ;  but  that  it  is  poured  into 
the  cellular  fubftance  in  which  the  nerves  lie,  to  keep  them  moift  and 
fupple,  and  therefore  fit  for  exerting  their  elasticity,  vibration,  &c.  by 
which,  in  their  opinion,  the  effects  commonly  afcribed  to  nerves  are  pro- 
duced. 

43.  Befides  the  objeaions  already  mentioned  (§32.  33.)  againft  the 
nerves  acting  as  elaftic  firings,  this  opinion  has  fome  other  difficulties 
which  may  be  objected  to  it :  for  inftance,  there  is  not  one  analogous  ex- 
ample in  the  whole  body  of  liquors  fecreted  in  a  large  gland,  to  be  poured 
into  a  cellular  fubftance,  as  is  here  fuppofed ;  the  liquors  in  the  cells  of 
the  tela  cellularis  of  other  parts  are  feparated  from  the  little  arteries  which 
are  diflributed  to  thefe  cells. 

Further,  it  cannot  be  imagined,  how  a  liquor  fecreted  in  the  cortex  of 
the  brain  fhould  make  its  way  through  the  medulla,  to  come  out  into  the 
cellular  membranes  on  the  furface  of  that  medulla. 

Lajlly,  A  very  fimple  experiment,  of  injecting  water  by  die  artery  of 
any  member,  and  thereby  filling  the  cellular  fubftance  of  the  nerves  of 
that  member,  fhows  evidently,  that  the  liquor  of  the  cellular  fubftance  of 
the  nerves  has  the  fame  fountain  as  the  liquor  has  in  the  tela  cellularis  any 
where  elfe,  that  is,  from  the  little  arteries  difperfed  upon  it. 

44.  The  doctrine  of  a  fluid  in  the  nerves,  is  not  only  thus  fupportcd 
by  the  analogy  of  the  brain  and  nerves  to  the  other  glands  and  their  ex- 
cretories, but  thofe  who  maintain  this  doctrine  mention  an  experiment 
which  they  think  directly  proves  a  fluid  in  the  nerves.  It  is  this  :  After 
opening  the  thorax  of  a  living  dog,  catch  hold  of  and  prefs  one  or  both 
the  phrenic  nerves  with  the  fingers,  the  diaphragm  immediately  ceafes  to 
contract :  Ceafe  to  comprefs  the  nerves,  and  the  mufcle  acts  again.  A 
fecond  time,  lay  hold  of  the  nerve  or  nerves  fome  way  above  the  diaphragm, 
its  motion  flops  :  Keep  firm  the  hold  of  the  nerve,  and,  with  the  fingers 
of  the  other  hand  ftrip  it  down  from  the  fingers  which  make  the  com- 
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preftion  towards  the  diaphragm  ;  and  it  again  contracts.  A  repetition  of 
this  part  of  the  experiment  three  or  four  times,  is  always  attended  with 
the  fame  effects  :  but  it  then  contracts  no  more,  ftrip  as  you  will,  unlefs 
you  remove  the  preflure,  to  take  hold  of  the  nerves  above  the  place  firfl 
pinched  ;  when  the  mufcle  may  again  be  made  to  contract,  by  ftripping 
the  nerve  down  towards  it.  This  experiment  I  have  done  with  the  fuc- 
cefs  here  mentioned.  Let  any  one  try  if  he  can  imagine  any  other  rea- 
fonable  account  of  thefe  appearances,  than  that  the  preflure  by  the  fingers 
flopped  the  courfe  of  a  fluid  in  the  nerve  ;  that  fo  much  of  this  fluid  as 
remained  in  the  nerve,  betwixt  the  fingers  and  diaphragm,  was  forced  into 
that  mufcle  by  ftripping  ;  and  when  it  was  all  preffed  away,  the  fingers 
above  preventing  a  fupply,  the  mufcle  contracted  no  more  till  the  fingers 
were  removed,  and  a  frelh  flow  by  that  means  was  received  from  the 
fpinal  marrow,  or  from  that  part  of  the  nerve  which  had  not  yet  been  fo 
ftripped. 

It  has  been  objected  to  the  conclufions  from  this  experiment,  i/?,  That 
the  diaphragm  is  fet  in  motion  by  ftripping  the  nerve  from,  as  well  as  to- 
wards, this  mufcle.  And  this  may  be  well  expected  ;  for  a  liquor,  in  fuch 
fmall  pipes,  hindered  to  flow  backwards  by  ligature,  pinching  fingers,  or 
even  the  flow  of  their  liquors  from  the  fountain,  will  regurgitate  for- 
wards with  velocity  when  prefled  backwards.  We  fee  it  happen  in  the 
ftalks  of  tender  fucculent  plants. 

idly,  It  is  faid,  that  mufcles  ceafe  to  act  when  their  veins  are  tied,  as  well 
as  when  their  arteries  or  nerves  are  tied  or  cut ;  but  that  mufcles  conti- 
nue to  act  when  their  veins  are  cut :  by  which  it  would  appear,  that  the 
overloading  of  the  veflels  is  an  impediment  to  the  action  of  mufcles  j  and 
therefore  the  ceafing  of  their  action,  when  their  arteries  or  nerves  are  tied 
or  cut,  may  alfo  be  owing  to  the  liquor  in  the  branches  of  thefe  pipes  of 
mufcles  ftagnating  when  it  is  not  propelled  by  the  flow  of  more  liquor 
from  their  trunks,  and  not  to  any  influence  or  moving  power,  which 
now  ceafes  to  be  conveyed  to  them. 

It  is  to  be  obferved  in  making  the  experiments  juft  now  mentioned, 
that  the  contraction  of  the  mufcles  ceafes  fooneft  when  the  nerves,  and 

lateft  when  the  veins,  are  tied.  That  when  veins  are  tied,  not  only 

are  the  veflels  overloaded,  but  all  the  cellular  fubftance  of  the  mufcles  is 
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filled  with  coagulated  blood ;  whereas  when  the  arteries  and  nerves  are 
tied,  the  reverfe  is  feen,  the  mufcles  are  lax  and  of  lefs  bulk.  So  that  in 
thefe  cafes,  the  ceafing  of  the  contraction  of  the  mufcles  feems  to  depend 
on  very  different  caufes,  to  wit,  a  deprivation  of  neceffary  liquors  in  the 
one,  and  a  redundancy  of  fuperfluous  blood  in  the  other.  An  elaflic 
flick  may  be  deprived  of  its  elafticity  by  being  made  either  too  dry  or  too 
wet. 

45.  Some  gentlemen,  convinced  of  the  reafonablenefs  of  the  fecretion 
of  a  liquor  in  the  brain  to  be  fent  out  by  the  nerves,  but  not  compre- 
hending how  a  fluid  could  have  fuch  a  rapid  retrograde  motion  as  they 
imagined  was  neceffary  for  conveying  the  impreflions  of  objects  made  on 
the  extremities  of  nerves  to  the  fenforium,  fuppofed  two  forts  of  nerves  ; 
one  that  conveyed  a  liquor  for  mufcular  motion  and  nutrition  ;  the  other 
compofed  of  folid  nerves,  that  were  to  ferve  for  organs  of  the  fenfes,  to 
convey  the  vibrations  communicated  from  objects  to  the  fenforium. 

46.  To  this  opinion  (§  45.)  the  objections  againlt  the  fenfatory  nerves 
acting  by  vibration  (§  32.)  may  be  made;  and  there  is  fo  little  reafon 
to  fufpect  any  difference  in  the  texture  of  the  different  parts  of  the  brain 
or  nerves,  that,  on  the  contrary,  the  ftructure  is  every  where  fimilar,  and 
branches  of  the  fame  nerve  often  ferve  both  for  fenfation  and  motion. 

How  little  neceflity  there  is  for  fuppofing  extremely  rapid  motions  of 
the  nervous  fluid,  is  to  be  examined  foon. 

47.  The  hypothefis  of  great  celerity  in  the  motion  of  the  fluid  of  the 
nerves  being  neceffary,  gave  alfo  rife  to  another  divifion  of  the  nerves  into 
arterious  or  effluent,  and  venous  or  rejlue?it.  It  was  faid,  that  mufcular  mo- 
tion and  nutrition  depended  on  the  arterious  nerves;  and  that  the  fen- 
fations  depended  on  an  accelerated  motion  of  the  nervous  fluid  towards 
the  brain,  by  the  impreffions  which  the  objects  of  the  fenfes  make  upon 
the  venous  nerves.  By  this  fuppofition,  the  abfurdity  of  rapid  fluxes  and 
refluxes  in  the  fame  canal  was  prevented,  and  an  advantage  was  thought 
to  be  gained  by  it,  of  faving  too  great  a  wafle  of  the  fluid  of  the  nerves, 
which  otherwife  the  encephalon  and  fpinal  marrow  could  not  fupply  in  fuf- 
ficient  quantity  to  anfwer  all  the  exigencies  of  life. 

48.  To  this  opinion  (§  47.)  it  has  been  objected,  iy?,  That  there  is  no 
example  in  the  body  of  a  fecreted  liquor  being  returned  immediately  and 
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unmixed  to  the  gland  by  which  it  was  originally  feparated  from  the  mafs 
of  blood ;  which  would  be  the  cafe,  were  there  venous  nerves.  idlyy 
There  is  no  occaiion  for  faving  the  fluid  of  the  nerves  in  the  way  propo- 
fed ;  the  organs  for  fecreting  that  fluid  being  large  enough  to  fupply  all 

that  is  neceffary  of  it  in  the  common  functions  of  life.  3^>  If  the 

fluid  of  the  nerves  was  to  be  thus  kept  in  a  perpetual  circulation,  it  would 
loon  become  too  acrid  for  continuing  with  fafety  in  fuch  fenfible  tender 
veffels  as  the  brain  and  nerves  are  compofed  of.  Ajhly^  This  hypothefis 
will  not  anfwer  the  defign  for  which  it  was  propofed  :  For  though  the  mo- 
mentary application  of  an  object  might  caufe  an  acceleration  in  the  fluid 
of  venous  nerves,  yet  if  the  object  was  kept  applied  to  the  nerves,  it 
would  flop  their  fluid,  fo  that  it  could  not  go  forward  to  the  brain  ;  and 
therefore,  according  to  this  doctrine,  we  mould  be  fenfible  of  no  objects, 
except  thofe  whofe  application  to  the  organs  of  the  fenfes  was  momen- 
tary. 

49.  Let  us  now  fuppofe  it  probable,  that  the  encephalon  and  fpinal  mar- 
roiv  fecern  a  liquor  from  the  blood  which  is  fent  into  all  the  nerves,  and 
that  by  the  means  of  this  liquor  the  nerves  perform  the  offices  commonly 
affigned  to  them  ;  it  is  next  neceffary  to  inquire,  what  kind  of  liquor  this 
is,  and  how  it  moves,  in  order  to  determine  how  well  its  nature  and  mo- 
tion are  fitted  for  performing  what  is  expected  from  it. 

50.  The  liquor  of  the  nerves  has  been  fancied  by  fome  to  be  of  a  very 
ftrong  acid  or  alkaline  nature  :  but  fince  none  of  our  juices  appear  to  be  of 
this  fort,  and  fince  fuch  liquors  irritate  and  deftroy  the  parts  of  the  body 
which  they  are  applied  to,  we  cannot  conceive  how  the  brain  can  fepa- 
rate,  or  the  nerves  could  bear,  any  thing  of  fuch  an  acrid  nature.  This 
tendernefs  and  fenfibility  of  thefe  organs  mufl  hinder  us  abfolutely  from 
fuppofmg  that  the  liquor  of  the  nerves  can  be  acrid  or  pungent,  or  of  the 
nature  of  fpirit  of  wine,  hartfhorn,  &c. 

51.  Some  have  imagined  the  liquor  of  the  nerves  to  be  capable  of  vafl 
explofion  like  gun-powder,  or  of  violent  fudden  rarefaction  like  air,  or  of 
ftrong  ebullition  like  boiling  water,  or  the  mixture  of  acids  with  alkaline 
liquors.  But  as  the  mafs  of  blood  from  which  this  fluid  is  derived,  is 
not  poffeffed  of  any  fuch  properties,  we  cannot  fuppofe  the  blood  to  fur- 
nifh  what  it  has  not  in  itfelf.    Befides,  all  thefe  operations  are  too  violent 
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for  the  brain  or  nerves  to  bear ;  and  when  once  they  are  begun,  they  are 
not  fo  quickly  controlled  or  retrained,  as  experience  teaches  us  the  nerves 
can  be  made  to  ceafe  from  acting. 

52.  We  are  not  fufficiently  acquainted  with  the  properties  of  an  cether 
or  eleftrical  effluvia  pervading  every  thing,  to  apply  them  juftly  in  the  ani- 
mal ceconomy ;  and  it  is  as  difficult  to  conceive  how  they  mould  be  re- 
tained or  conducted  in  a  long  nervous  cord.  Thefe  are  difficulties  not  to 
be  furmounted. 

53.  The  fureft'way  of  judging  what  kind  of  liquor  this  of  the  nerves 
muft  be,  is  to  examine  the  liquors  of  fimilar  parts  of  the  body.  All  the 
glands  feparate  liquors  from  the  blood  much  thinner  than  the  compound 
mafs  itfelf ;  fuch  is  the  liquor  poured  into  the  cavity  of  the  abdomen,  tho- 
rax, ventricles  of  the  brain,  the  faliva,  pancreatic  juice,  lymph,  &c.  Where- 
ever  there  is  occafion  for  fecreted  liquors  being  thick  and  vifcid,  in  order 
to  anfwer  better  the  ufes  they  are  intended  for,  nature  has  provided  re- 
fervoirs  for  them  to  dagnate  in,  where  their  thinner  parts  may  be  carried 
off  by  the  numerous  abforbent  veins  difperfed  on  the  fides  of  thofe  cavi- 
ties, or  they  may  exhale  where  they  are  expofed  to  the  open  air.  The 
mucus  of  the  nqfe  becomes  vifcid  by  dagnation ;  for  when  it  is  imme- 
diately fecreted,  it  is  thin  and  watery,  as  appears  from  the  application  of 
flernutatories,  &c.  The  cerumen  of  the  ears  is  of  a  watery  confidence, 
when  juft  fqueezing  out.  The  mucus  of  the  alimentary  canal  grows  thick 
in  the  lacuna.  The  bile  in  the  hepatic  duct  has  little  more  confidence  than 
lymph  ;  that  in  the  gall-bladder  is  vifcid  and  drong.  The  urine  is  much 
more  watery  as  it  flows  from  the  kidneys  than  when  it  is  excreted  from 
the  bladder.  The  feed  is  thin  as  it  comes  from  the  tedicles,  and  is  con- 
cocted in  the  'vefcula feminales,  &c. 

54.  Hence  (§  53.)  we  may  fafely  conclude,  that  a  thin  liquor  is  fecre- 
ted in  the  cortex  encephali  and  fpinal  marroiv ;  and  feeing  the  thinnefs  of 
fecreted  liquors  is  generally,  as  the  divifions  of  the  veffels,  into  fmall 
fubtile  branches,  and  that  the  ramifications  within  the  fkull  are  almoft 
infinitely  fubtile,  the  liquor  fecreted  in  the  encephalon  may  be  determined 
to  be  among  the  fined  or  thinned  fluids. 

55.  Seeing  alfo  that  we  canobferveno  large  refervoir,  where  the  liquor 
fecerned  in  the  cortical fubjlance  is  depofittd,  to  have  its  finer  parts  taken  of, 
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we  have  reafon  to  think  that  it  goes  forward  into  the  nerves  in  the  fame 
condition  in  which  it  is  fecerned. 

56.  By  fine  or  fubtile  animal-liquors,  is  meant  no  more  than  thofe 
which  are  very  fluid,  and  which  feem  to  confift  of  a  large  proportion  of 
watery  particles,  and  a  lefler  one  of  the  oily,  faline,  and  terreftrious  par- 
ticles. Some  of  the  liquors  which  we  can  have  in  fufEcient  quantity  to 
make  experiments  with,  are  fo  fluid,  and  have  fo  little  vifcidity  or  cohe- 
fion  of  parts,  that,  when  laid  upon  a  piece  of  clean  mirror,  they  evaporate 
without  leaving  a  {tain  ;  fuch  is  the  liqour  oozing  out  from  the  furface  of 
the  pleura,  the  lymph,  and  feveral  others. 

If  then  thefe  liquors,  which  are  fubject  to  our  examination,  the  fecern- 
ing  veflels  of  which  are  fo  large  that  we  can  fee  them,  have  fuch  a  fmall 
cohefion  of  parts,  it  might  not  be  unreafonable  to  fay,  that  the  liquor  of 
the  nerves  is  as  much  more  fine  and  fluid  than  lymph,  as  the  veiTels  fepa- 
rating  it  are  fmaller  ;  and  therefore,  that  the  fluid  of  the  nerves  is  a  defe- 
cated water,  with  a  very  fmall  proportion  of  the  other  principles  ex- 
tremely fubtilized. 

57.  Two  experiments  are  faid  to  contradict  this  opinion  of  the  liquor 
of  the  nerves  being  fo  fluid  and  fubtile.  One  is,  that  upon  cutting  the 
cauda  equina  of  a  living  animal,  a  liquor  as  vifcid  as  the  white  of  an  egg 
drops  out :  the  other  is,  that  a  wounded  nerve  yields  a  glairy  fanies.  But 
thefe  do  not  appear  to  be  the  proper  fluid  of  the  nerves  ;  fince  it  is  evi- 
dent, that  what  is  difcharged  in  both  thefe  cafes,  comes  out  of  the  cellu- 
lar fubftance  involving  the  nervous  fibrils. 

58.  Confidering  how  many  experiments  make  it  evident,  that  there  is 
a  conftant  uninterrupted  ftream  of  liquors  flowing  through  all  the  canals 
of  animals,  which  convey  liquors  compofed  of  particles  fmaller  than  the 
diameter  of  their  canal,  which  is  always  the  cafe  of  the  nerves  in  a  natu- 
ral ffcate ;  it  is  furprifing  how  it  ever  could  be  thought  that  the  liquid  of 
the  nerves  fhould  be  obliged  to  flow  from  the  brain  to  each  mufcle  the 
moment  we  will,  or  that  this  liquor  fhould  flow  back  with  the  like 
fwiftnefs  from  the  extremity  of  each  nerve  to  which  an  object  of  fenfa- 
tion  is  applied.  The  nerves,  as  well  as  the  other  excretories  of  the  glands, 
always  are  full  of  liquor  ;  the  degree  of  diftenfion  of  the  canals  not  being 
at  all  times  alike  even  in  a  found  date.  But  this  happens  without  incon- 
venience, 
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yenience,  as  the  fides  of  the  canals  have  a  power  of  accommodating  them- 
felves  to  the  prefent  quantity ;  unlefs  it  is  very  much  above  or  below  the 
natural  ftandard,  in  both  which  cafes  difeafes  enfue. 

59.  The  motion  of  the  fluid  in  the  nerves  is  therefore  not  only  con- 
ftant,  but  it  is  alfo  equal,  or  nearly  fo  :  for  though  the  blood  in  the  lar- 
ger arteries  is  moved  unequally  by  the  unequal  forces,  the  contraction  of 
the  ventricle  of  the  heart,  and  the  weaker  power,  the  Jyjlole  of  the  arte- 
ries ;  yet  the  difference  between  thefe  two  moving  powers  comes  to  be 
lefs  and  lefs  perceptible,  as  the  arteries  divide  into  fmaller  branches,  be- 
eaufe  of  the  numerous  refinances  which  the  liquors  meet  with,  and  be- 
caufe  the  canals  they  move  in  become  larger,  till,  in  the  very  fmall  arte- 
rious  branches,  there  is  no  fenfible  difference  in  the  velocity  of  the  li- 
quors from  the  effect  of  the  heart  or  arteries.  The  motion  of  the  fluids 
mud  ftill  be  more  equal  in  the  excretories  of  glands,  and  particularly  in 
thofe  where  the  veffels  have  divided  into  very  minute  branches,  and  the 
liquors  have  no  other  propelling  force  but  the  heart  and  arteries  (fee  §  1 .)  j 
therefore  the  nervous  fluid  moves  conftantly,  equally,  and  flowly,  un- 
lefs when  its  courfe  is  altered  by  the  influence  of  the  mind,  or  by  the 
preffure  of  fome  neighbouring  active  organ. 

60.  As  there  is  neither  proof  nor  probability  of  the  valves  fuppofed  by 
fome  in  nerves,  we  are  not  to  affume  them  in  accounting  for  any  phe- 
nomena.- 

6 1 .  We  have  not,  and  perhaps  cannot  have,  any  idea  of  the  manner  in 
which  mind  and  body  act  upon  each  other  ;  but  if  we  allow  that  the  one 
is  affected  by  the  other,  which  none  deny,  and  that  the  fluid  of  the  nerves 
(whatever  name  people  pleafe  to  give  it)  is  a  principal  inftrument  which 
the  mind  makes  ufe  of  to  influence  the  actions  of  the  body,  or  to  inform 
itfelf  of  the  impreflions  made  on  the  body,  we  muft  allow  that  the  mind 
can  direct  this  inftrument  differently,  particularly  as  to  quantity  and  cer- 
lerity,  though  we  muft  remain  ignorant  of  the  manner  how  many  pheno- 
mena, depending  on  this  connection  of  mind  and  body,  are  produced. 
Thus  we  would  in  vain  attempt  to  account  for  animals  continuing,  after 
their  heads  were  {truck  off,  or  their  hearts  were  cut  out,  to  perform  acr 
tions  begun  before  they  fuffered  any  injury. 

62..  Let  us  now  fuppofe  the  nervous  fluid  fuch  as  has  been  argued  for,, 

to> 
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to  wit,  a  very  fluid  faponaceous  water,  moving  in  a  conftant,  equal,  flow 
ftream,  from  the  encephalon  and  fpinal  marrow,  in  each  of  the  proper  ner- 
vous fibres,  except  when  the  motion  is  changed  by  fome  acceffory  caufe, 
fuch  as  the  mind,  preffure  of  other  parts,  &c. ;  and  let  us  examine  how 
well  fuch  a  fuppofition  will  agree  with  the  phenomena  of  the  three  great 
functions,  nutrition,  fenfation,  and  mufcular  motion,  which  the  nerves 
are  principal  inftruments  of. 

63.  In  general,  we  may  fay,  that  nerves  can  carry  fluids  to  the  moft 
minute  part  of  the  body,  to  fupply  what  is  wafted  in  any  of  the  folids  ; 
that  the  impreflion  made  by  the  objects  of  the  fenfes  on  the  very  foft 
pulpy  extremities  of  the  nerves  of  the  organs  of  the  fenfes,  muft  make  fuch 
a  flop  in  the  equal-flowing  nervous  fluid,  as  muft  inftantaneoufly  be  per- 
ceptible at  the  fountain-head  from  which  the  pipes  affected  arife ;  that 
the  conftant  flow  of  the  liquor  of  the  nerves  into  the  cavities  of  the  mufcu- 
lar Jibrilla,  occafions  the  natural  contraction  of  the  mufcles,  by  the  as 
conftant  nifus  it  makes  to  increafe  the  tranfverfe  and  to  fliorten  the  lon- 
gitudinal diameter  of  each  fibre ;  and  that  it  is  only  to  allow  the  mind  a 
power  of  determining  a  greater  quantity  of  this  fame  fluid  with  a  greater 
velocity  into  what  mufcular  fibres  it  pleafes,  to  account  for  the  voluntary 
ftrong  action  of  the  mufcles. 

64.  But,  fince  fuch  a  fuperficial  account  would  not  be  fatisfactory,  it 
will  be  expected,  that  the  principal  phenomena  of  thefe  three  functions 
fhould  be  explained  by  the  means  of  fuch  a  fluid  as  has  been  fuppofed  ; 
and  that  the  feveral  objections  againft  this  doctrine  fhould  be  anfwered. 
Let  us  attempt  this  ;  and,  where  we  cannot  extricate  ourfelves  from  dif- 
ficulties which  may  be  thrown  in,  let  us  honeftly  acknowledge  ignorance. 

65.  A,  If  water,  with  a  very  fmall  proportion  of  oils  andfalts  from  the 
earth,  proves  a  fit  nourifhment  for  vegetables,  fuch  a  liquor  as  the  fluid 
of  the  nerves  has  been  defcribed  (§  56.)  may  not  be  unfit  for  reparing  the 
wafte  in  animals. 

b,  The  flow  continual  motion  of  this  nervous  fluid  (§  58.  59.)  to  the 
moft  minute  parts  of  the  body  (§  10.),  is  well  enough  calculated  to  fupply 
the  particles  that  are  conftantly  worn  off  from  the  folids  by  the  circula- 
tion of  the  liquors  and  neceflary  actions  of  life. 

c,  The  greater  proportional  fize  of  the  encephalon  in  young  creatures 

than 
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than  in  adults,  feems  calculated  for  their  greater  proportional  growth : 
For  the  younger  the  animal  is,  the  larger  encephalon  and  fpeedier  growth 
it  has. 

D,  A  palfy  and  atrophy  of  the  members  generally  accompanying  each 
other,  lhow,  that  noiirifhment,  fenfation,  and  motion,  depend  on  the 
fame  caufe. 

e,  It  was  faid  (§  26.),  that  the  nerves  were  principal  inftruments  in  nu- 
trition :  It  was  not  affirmed,  that  they  were  the  fole  inftruments  ;  and 
therefore  an  atrophy  may  proceed  from  the  compreflion  or  other  lefion  of 
an  artery,  without  being  an  objection  to  the  doctrine  here  laid  down. 

66.  a.  All  objects  of  fenfe,  when  applied  to  their  proper  organs,  act  by 
impulfe ;  and  this  action  is  capable  of  being  increafed  by  increafing  the 
impelling  force.  In  tangible  objects,  that  is  clearly  evident ;  the  clofer 
they  are  preffed  to  a  certain  degree,  the  more  diftinct  perception  enfues. 
Odorous  particles  need  the  afliftance  of  air  moved  rapidly,  to  affect  our 
nofe :  Sapid  fubftances,  that  are  fcarce  fufficient  to  give  us  an  idea  of  their 
tafte  by  their  own  weight,  are  affifted  by  the  preflure  of  the  tongue  upon 
the  palate  :  The  rays  of  light  collected  drive  light  bodies  before  them  : 
Sound  communicates  a  vibration  to  all  bodies  in  harmonic  proportion 
with  it. 

The  impulfes  made  thus  by  any  of  thefe  objects  on  the  foft  pulpy 
nerves  (§  21.),  which  are  full  of  liquor,  preffes  their  fides  or  extremities, 
and  their  liquor  is  hindered  from  flowing  fo  freely  as  it  did.  The  canals 
being  all  full  (§58.)  this  refiftance  muft  inftantaneoufly  affect  the  whole 
column  of  fluids  in  the  canals  that  are  preffed,  and  their  origins,  and  have 
the  fame  effect  as  if  the  impulfe  had  been  made  upon  the  origin  itfelf.  To 
illuftrate  this  by  a  grofs  comparifon :  Let  any  one  puih  water  out  of  a 
fyringe,  through  a  long  flexible  pipe  fixed  to  the  fyringe,  and  he  is  fen- 
fible  of  refiftance  or  a  pufh  backwards,  the  moment  any  one  flops  the 
orifice  of  the  pipe,  or  clofes  the  fides  of  it  with  his  fingers.  This  impulfe 
made  on  the  nerves,  and  thus  communicated  to  their  origin,  varies  ac- 
cording to  the  ftrength  or  weaknefs,  the  quicknefs  or  flownefs,  the  con- 
tinuation or  fpeedy  removal,  the  uniformity  or  irregularity,  the  con- 
ftancy  or  alternation,  8cc.  with  which  objects  are  applied  to  the  nerves. 

b.  Whenever  any  object  is  regularly  applied  with  due  force  to  a  nerve, 
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rightly  difpofed  to  be  impreffed  by  it,  and  is  communicated,  as  juft  now- 
explained,  to  the  fenforium^  it  gives  a  true  and  juft  idea  of  the  object  to  the 
mind. 

c.  The  various  kinds  of  impulfes  which  the  different  claffes  of  objects 
make,  occafion  in  animals,  which  ought  to  have  accurate  perceptions  of 
each  object,  a  neceffity  of  having  the  different  organs  of  the  fenfes  va- 
rioufly  modified,  fo  that  the  feveral  impulfes  may  be  regularly  applied  to 
the  nerves  in  each  organ  ;  or,  in  other  words,  we  muft  have  different 
organs  of  the  fenfes  fitted  to  the  different  claffes  of  objects. 

d.  As  the  objects  have  one  common  property  of  impulfe,  fo  all  the 
organs  have  moft  of  the  properties  of  the  organ  of  touching  in  common 
with  the  papilla  of  the  fkin.  In  the  nofe  and  tongue,  this  is  evident : 
In  fome  operations  of  the  eyes  we  can  alfo  perceive  this  j  as  we  may  like- 
wife  do  in  fome  cafes  where  matter  is  collected  in  the  internal  ear. 

e.  Thefe  properties  common  to  the  different  objects  and  organs,  occa- 
sion frequently  uncommon  effects  in  the  application  of  an  object  to  an 
organ  proper  to  another  object  of  fenfation.  For  fometimes  we  have  the 
fame  idea  as  if  the  object  had  been  applied  to  its  own  proper  organ.  At 
other  times  the  object  is  as  it  were  changed,  and  we  have  the  idea  as  if 
the  organ  had  had  its  own  proper  object  applied  to  it.  Thus,  for  example, 
light  is  the  proper  object  to  be  applied  to  the  eye,  to  give  us  any  idea  of 
colours  ;  yet  when  all  light  is  excluded  from  the  eyes,  an  idea  of  light 
and  colours  may  be  excited  in  us  by  couching,  fneezing,  rubbing,  or 
flriking  the  eye-ball.  A  cane  vibrating,  fo  as  not  to  excite  found  per- 
ceptible to  the  ear,  applied  to  the  teeth,  raifes  a  ftrong  idea  of  found  ;  as 
a  little  infect  creeping  in  the  meatus  auditorius  alfo  does. — The  fingers  ap- 
plied to  two  rough  furfaces,  rubbing  on  each  other,  are  fenfible  of  the 
found  they  make  ;  furgeons  of  any  practice  in  the  cure  of  fractured  bones 
can  bear  witnefs  to  the  truth  of  this. — The  fingers  dipped  in  acid  and 

feveral  other  acrid  liquors,  have  a  fenfation  very  like  to  tafting.  

Smelling  and  tafting,  every  body  knows,  are  fubfervient  and  affifting  to 
each  other.  From  fuch  examples,  we  have  further  proof  of  one  gene- 
ral caufe  of  our  fenfations,  to  wit,  impulfe  from  the  objects  ;  and  of  fuch 
a  fimilarity  and  relation  in  the  organs,  as  might  give  reafon  for  imagin- 
ing that  any  one  of  them  would  be  capable  of  producing  the  effect  of 

another, 
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another,  if  the  impulfes  of  the  different  objects  could  be  regularly  applied 
to  each. — Hence  light  and  found  may  affect  infects  and  other  animals 
that  have  not  eyes  or  ears. 

f.  If  the  impulfe  of  an  object  is  applied  with  due  force,  but  irregularly, 
a  confufed  idea  of  the  object  is  raifed.  Diftant  objects  are  confufed  to 
myopes,  as  very  near  ones  are  to  prejbyt<e. 

g.  If  the  application  of  the  impulfe  is  regular,  but  the  force  with  which 
it  isT  applied  is  too  weak,  our  perception  of  the  object  is  too  faint.  One 
may  whifper  fo  low  as  not  to  be  heard. 

h.  If  the  application  of  objects  is  too  violent,  and  there  is  any  danger 
of  the  tender  organs  of  our  fenfes  being  hurt  or  deftroyed,  an  uneafy  fen- 
fation  we  call  pain  is  raifed,  whatever  the  organ  thus  injured  is.  The 
object  of  feeling  affects  every  organ :  Thus  preffure,  ftretching,  cutting, 
pricking,  acrid  falts,  pungent  oils,  great  heat,  violent  cold,  &c.  occafion 
pain,  wherever  they  are  applied.  Befides,  every  particular  organ  can  be 
affected  with  pain  by  the  too  violent  application  of  its  own  proper  object. 
Too  much  light  pains  the  eyes  ;  very  loud  found  fluns  the  ears  ;  very 
odorous  bodies  and  too  fapid  objects  hurt  the  nofe  and  tongue.  A  pretty 
fure  proof  this,  that  the  objects  of  our  fenfes  all  act,  and  that  the  organs 
are  all  impreffed,  in  nearly  the  fame  way. 

Since  a  middle  impulfe,  neither  too  fmall  nor  too  great,  is  neceflary 
for  a  clear  perception  of  objects,  we  would  often  be  in  danger  of  not  di- 
ftinguifhing  them,  if  we  were  not  fubjected  to  another  law,  to  wit,  that 
numerous  impulfes  made  at  once,  or  in  a  quick  fucceflion  to  each  other, 
increafe  our  perceptions  of  objects.  Thus,  fuch  found  as  would  not  be 
heard  on  a  mountain-top,  will  be  diftinctly  heard  in  a  wainfcotted  cham- 
ber.— We  feel  much  more  clearly  a  tangible  object  when  our  finger  is 
drawn  alongft  it,  than  when  applied  with  the  fame  force,  but  by  a  fingle 

preffure  upon  it.  We  make  repeated  applications  of  odorous  and  fapid 

objects,  when  we  wifh  to  fmell  or  tafle  accurately.  The  end  of  a  burn- 
ing flick  appears  much  more  luminous  when  quickly  whirled  in  a  circle 
than  when  at  reft. 

k.  Whenever  the  uneafy  fenfation,  pain,  is  raifed  by  the  too  flrong  ap- 
plication of  objects,  a  fort  of  necemty  is  as  it  were  impofed  upon  the 
mind  to  endeavour  to  get  free  of  the  injuring  caufe,  by  either  withdraw- 
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ing  the  grieved  part  of  the  body  from  it,  as  one  retires  his  hand  when 
his  finger  is  pricked  or  burnt  -r  or  the  injuring  caufe  is  endeavoured  to  be 
forced  from  the  body,  as  a  tenefmus  excites  the  contraction  which  pufhes 
acrid  faces  out  of  the  redum.  In  both  thefe  operations,  a  convulfive  con- 
traction is  immediately  made  in  the  lefed  part,  or  in  the  neighbourhood 
of  it ;  and  if  the  irritation  is  very  ftrong  or  permanent,  the  greater  part 
of  the  nervous  fyftem  becomes  affected  in  that  fpafmodic  or  convullive 
way. — — Is  it  this  neceffity  which  obliges  the  mind  to  exert  herfelf  in 
refpiration,  or  in  the  action  of  the  heart,  when  the  lungs  or  heart  are 
gorged  with  blood  ?  or  the  iris  to  contract  the  pupil,  when  the  eye  is  ex- 
pofed  to  ftrong  light  ?  or  fneezing  to  be  performed  when  the  nofe  is 

tickled  ?  &c.  Will  not  a  Jlimulus  of  any  nerve  more  readily  affect  thofe 

with  which  it  is  any  where  connected  than  the  other  nerves  of  the  body  ? 
 May  not  this  fympathy  ferve  as  a  monitor  of  the  mind,  rather  to  em- 
ploy the  organs  furnifhed  with  nerves  thus  connected,  to  aflift  in  free- 
ing her  of  any  uneafy  fenfation,  than  to  make  ufe  of  any  other  organs  I 

 Will  not  this  in  fome  meafure  account  for  many  falutary  operations 

performed  in  the  body,  before  experience  has  taught  us  the  functions  of 
the  organs  performing  them. 

This  nifus  of  the  mind  to  free  the  body  from  what  is  in  danger  of  being 
hurtful,  may  ferve  to  explain  the  phenomena  of  a  great  many,  difeafes, 
when  we  are  acquainted  with  the  distribution  of  the  particular  nerves  : 
and  from  this  we  can  underftand  the  operation  of  medicines  that  ftimu- 
late ;  and  may  learn  how,  by  exciting  a  fharp,.  but  momentary  pain,  we 
may  free  the  body  from  another  pain  that  would  be  more  durable;  and  that, 
by  having  it  thus  in  our  power  to  determine  a  flow  of  the  liquor  of  the 
nerves  to  any  particular  part,  for  the  benefit  of  that  part,  or  the  relief  of 
any  other  difeafed  part,  we  can  do  confiderable  fervice  by  a  right  appli- 
cation of  the  proper  medicines. 

/.  If  a  pain-giving  caufe  is  very  violent  or  long  continued,  it  deftroys 
the  organs  either  irrecoverably,  or  puts  them  fo  much  out  of  order  that 
they  only  gradually  recover  :  People  have  been  made  blind  or  deaf  for  all 
their  lives  after  a  violent  effect  of  light  on  their  eyes,  or  of  found  on  their 
ears  ;  and  we  are  frequently  expofed  to  as  much  light  and  found  as  to 
make  us  unfit  to  fee  or  hear  for  a  confiderable  time.    I  would  explain 

this 
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this  by  a  ligature  put  round  the  tender  branch  of  an  herb.  This  ligature, 
drawn  to  a  certain  degree,  may  weaken  the  canals  fo  as  to  be  unfit  for 
the  circulation  of  the  juices  a  good  while,  till  they  are  gradually  expli- 
cated and  made  firm  by  thefe  juices  :  A  ftricter  ligature  would  diforder 
the  ftructure  of  the  fibres  fo  much,  that  the  liquors  could  not  recover 

them.    The  analogy  is  fo  plain,  that  it  needs  no  commentary.  Thus, 

the  influence  of  a  nerve  tied  with  an  artery  in  the  operation  of  an  aneu- 
rifm,  may  ceafe  for  fome  time,  but  be  afterwards  recovered. 

67.  1.  In  applying  the  fluid  of  the  nerves  to  the  action  of  mufcles,  it 
was  faid,  that  the  natural  or  involuntary  contraction  of  mufcles  was  the 
ri'ifus  which  the  nervous  fluid  flowing  conftantly  into  the  mufcular  fibres 
makes  to  diftend  thefe  fibrils,  by  enlarging  their  tranfverfe  diameters  and 
fhortening  their  axes ;  and  that  voluntary  action  was  owing  to  a  greater 
quantity  of  that  nervous  liquor  determined  towards  the  mufcle  to  be  put 
in  action,  and  poured  with  greater  momentum  into  the  mufcular  fibrils,  by 
the  power  of  the  mind  willing  to  make  fuch  a  mufcle  to  act,  or  obliged 
to  do  it  by  an  irritating  pain-giving  caufe  (§  66.  £.)- 

2.  Some  object  to  this  account  of  mufcular  motion,  that,  if  there  is  no 
outlet  for  the  liquor  fuppofed  to  be  poured  into  mufcular  fibres,  mufcles 
would  always  be  in  a  ftate  of  contraction,  which  they  are  not ;  and  if 
there  is  a  pafTage  from  the  fibrils,  the  liquor  would  flow  out  as  faft  as  it 
was  thrown  in ;  and  therefore  no  diftenfion  of  the  fibres  or  contraction 
of  the  mufcles  could  be  made. 

3.  In  anfwer  to  this  objection,  it  is  obferved,  that,  notwithstanding 
the  evident  outlet  from  the  arteries  into  the  veins,  yet  the  arteries  are  dif- 
tended  by  the  fyjlole  of  the  heart,  or  any  other  caufe  increafing  the  mo- 
mentum of  the  blood. 

4.  It  has  been  alfo  objected  to  §  r.  that,  if  it  was  true,  the  volume  of 
the  mufcle  in  contraction  neceflarily  would  be  confiderably  increafed  by 
fo  much  liquor  poured  into  its  fibrils;  whereas  it  does  not  appear,  by  any 
experiment,  that  the  volume  of  a  mufcle  is  increafed  by  its  being  put  into 
action. 

5.  To  this  it  has  been  anfwered,  (1.)  That,  when  the  axes  of  mufcular 
fibres  are  fhortened,  and  their  tranfverfe  diameters  are  enlarged,  the  ca- 
pacities of  their  fibres,  and  confequently  their  volume,  may  not  be  chang- 
ed,, 
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ed,  the  diminution  one  way  balancing  the  increafe  in  the  other.  (2.)  That 
the  fpaces  between  the  mufcular  fibres  are  fufficient  to  lodge  thefe  fibres 
when  they  fwell,  during  the  contraction  of  a  mufcle,  without  any  addi- 
tion to  its  bulk ;  and  that  it  plainly  appears  that  thefe  fpaces  between  the 
fibrils  are  thus  occupied,  by  the  compreflion  which  the  larger  veffels  of 
mufcles,  which  run  in  thofe  fpaces,  fuffer  during  the  action  of  the  mufcle; 
it  is  fo  great  as  to  drive  the  blood  in  the  veins  with  a  remarkable  accele- 
rated velocity. 

6.  Another  objection  to  the  action  of  mufcles  being  owing  to  the  influx 
of  a  fluid  into  their  fibrils  is,  That  mufcular  fibres  are  diftractile,  or  ca- 
pable of  being  ftretched :  and  therefore,  when  a  fluid  is  poured  into  their 
hollow  fibrils,  they  would  be  ftretched  longitudinally,  as  well  as  have 
their  tranfverfe  diameters  increafed;  that  is,  a  mufcle  would  become 
longer,  as  well  as  thicker,  when  it  is  put  into  action ;  whereas  it  is  cer- 
tainly known,  that  a  mufcle  is  fhortened  while  it  acts. 

7.  In  anfwer  to  this,  it  has  been  remarked,  That,  though  mufcular  fi- 
brils are  diftractile,  yet  they  will  not  yield  to,  or  be  ftretched  by,  every 
force,  however  fmall,  that  might  be  applied  to  them.  A  cord  that  can  be 
ftretched  in  length  by  the  weight  of  a  pound  or  two,  would  not  yield  in  the 
leaft  to  an  ounce  or  two;  and  it  mull  likewife  be  oberved,  that,  gradually 
as  anybody  is  ftretched,  its  refiftance  to  the  ftretching  force  increafes.  A 
rope  may  be  ftretched  to  a  certain  length  by  a  pound  weight  appended  to  it, 
which  would  require  two  pounds  to  ftretch  it  very  little  further:  and  there- 
fore the  general  obfervation  of  animal-fibres  being  diftractile  cannot  be  a 
reafonable  objection  to  the  account  of  mufcular  motion  above  mentioned, 
unlefs  a  proof  is  brought  that  the  force  which  the  liquid  of  the  nerves 
muft  exert  upon  each  fibre  of  a  mufcle,  in  order  to  make  it  act,  is  capable 
of  diftracting  or  ftretching  the  fibres ;  which  has  not  yet  been  attempted 
to  be  proved. — It  would  appear  from  the  pain  caufed  by  too  great  an  ef- 
fort of  the  mufcles,  efpecially  in  weak  people,  that  mufcular  fibres  can 
bear  very  little  diftraction  without  danger  of  a  folution  of  continuity. 

8.  Mufcles  ceafing  to  act  when  their  arteries  are  tied  or  cut,  and  being 
brought  into  motion  by  injecting  liquors  into  the  arteries  even  of  a  dead 
animal,  has  been  mentioned  as  objections  to  the  nervous  influence  caufing 
their  contractions. 
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To  the  firft  of  thefe  experiments,  it  may  be  anfwered,  That  the  tying 
or  cutting  of  the  nerves  fooner  produces  the  effect  of  making  the  contrac- 
tion ceafe,  than  flopping  the  influx  of  the  arterious  blood  does ;  and  it 
will  be  univerfally  allowed,  that  the  influx  of  blood  into  mufcles  is  ne- 
cefTary  for  performing  their  functions  right. 

Whoever  obferves  the  motion  which  injecting  water,  or  any  other  li- 
quor, into  the  arteries  of  a  dead  animal,  caufes  in  its  mufcles,  will  not 
compare  it  to  what  contraction,  whether  voluntary  or  excited  by  irrita- 
tion, he  may  fee  in  a  living  one. 

9.  If  mufcular  motion  depends  on  the  influx  of  the  nervous  liquid,  the 
inftantaneous  contraction  of  a  mufcle,  when  the  mind  wills  to  make  it 
act,  will  beealily  underflood  from  the  nerves  being  always  full  of  their 
liquor  (§  58.  66.  a). 

10.  If  either  the  nerves  of  any  mufcle  do  not  furnifh  a  fufficient  quan- 
tity of  their  liquor,  or  if  the  fibres  of  a  mufcle  become  too  ealily  diftrac- 
tile,  fuch  a  mufcle  will  be  unactive  or  paralytic. 

1 1 .  If  too  great  a  quantity  of  the  liquor  of  the  nerves  is  determined  to 
a  mufcle  or  mufcles,  by  any  caufe  which  the  mind  cannot  command,, 
fuch  mufcle  or  mufcles  will  be  convulfed. 

12.  If  the  motion  of  the  liquid  of  the  nerves  is  not  uniform,  but  by 
difeafe  becomes  irregular,  an  alternate  relaxation  and  contraction  of 
mufcles  may  be  the  confequence.  Hence  trembling  palfies,  chorea  Sancli 
Viti,  &c.  Hence  alfo  the  convulfive  tremors  which  animals  have  when 
they  lofe  much  blood.  1 

13.  Though  the  nerves  may  not  furnifh  fo  much  liquor  as  may  be  fuf- 
ficient to  make  mufcles  contract  with  ftrength  enough  to  overcome  the 
refinances  to  their  actions ;  yet  there  may  be  a  fufficient  quantity  of  li- 
quor in  the  nerves  to  allow  the  imprefhons  of  objects  to  be  conveyed  to 
the fenforium.  This  may  be  one  caufe  of  a  member's  being  fometimes 
fenfibL  after  it  cannot  be  moved. 

1 4.  Unlefs  the  liquor  of  the  nerves  acquires  fome  energy  in  the  brain, 
which  we  have  no  reafon  to  think  the  circulation  of  the  fluids  in  the  vef- 
fels  can  give  it,  or  unlefs  it  has  other  properties  than  what  we  can  difco- 
ver  in  it,  or  unlefs  there  is  an  agent  regulating  its  momentum  and  courfe 
to  different  parts  which  we  are  not  confcious  of ;  if  fome  of  thefe,  I  fay, 

do 
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do  not  obtain,  the  action  of  the  heart  continuing  of  equal  force  to  propel 
our  liquors,  notwithstanding  all  the  refiftances  that  are  to  it,  is  not  to  be 
explained. 

15.  All  mufcles,  but  efpecially  the  heart,  continue  to  contract  in  an 
irregular  way,  after  they  are  cut  away  from  the  animal  to  whom  they 
belonged  ;  which  may  be  owing  to  the  liquors  continuing  to  flow  in  the 
■fmall  veffels,  and  being  poured  irregularly  into  the  mufcular  fbrilla. 

1 6.  It  is  faid,  that  a  mufcle  cut  out  of  the  body  continues  fome  time 
to  be  capable  of  contraction ;  whereas,  by  tying  its  arteries  or  nerves, 
while  it  is  other  wife  entire  in  the  body,  it  lofes  its  contracting  power  ; 
which  therefore  does  not  depend  on  thefe  organs,  the  arteries  or  nerves. 

The  lofs  of  the  power  of  acting  when  the  arteries  or  nerves  are  tied 
while  the  mufcle  is  in  the  body,  is  denied  by  fome  who  made  the  trial ; 
and  it  might  be  expected,  that  the  motion  of  a  mufcle  would  be  more 
confpicuous  where  there  is  no  refiftance  to  it,  as  is  the  cafe  when  it  is  cut 
away  from  all  the  parts  it  is  connected  with,  than  when  its  connection  re- 
mains with  parts  refitting  its  contractile  efforts. 

1 7.  After  the  heart,  or  any  other  mufcle  cut  away  from  an  animal, 
has  ceafed  to  contract,  its  contraction  may  again  be  reftored,  by  breath- 
ing upon  it,  or  pricking  it  with  any  {harp  inftrument.  That  heat  or 
pricking  fhould,  by  their  Jlhnulus  (§  66.  k),  occafion  contraction  in  a  li- 
ving creature,  may  be  underftood ;  but  how  they  mould  have  the  fame 
effect  in  a  mufcle  feparated  from  an  animal,  I  know  not. 

68.  Some  have  thought  the  ganglions  of  nerves  (§  18.  19.  20.)  to  be 
glandular,  and  to.  perform  a  fecretion.  Others,  from  their  firm  tex- 
ture, fuppofe  them  to  be  mufcular,  and  to  ferve  to  accelerate  the  motion 
of  the  liquor  in  the  nerves  which  proceed  from  them  ;  but  as  no  proof  is 

offered  of  either  of  thefe  opinions,  they  cannot  be  maintained.  Others 

would  make  them  ferve,  1.  To  divide  a  fmall  nerve  into  many  nerves  ; 
and  by  thefe  means  to  increafe  the  number  of  nervous  branches  :  2.  To 
make  nerves  come  conveniently  by  different  directions  to  the  parts  to 
which  they  belong :  3.  To  reunite  feveral  fmall  nervous  fibres  into  one 

large  nerve.  Since  no  proof  is  brought  that  thefe  three  things  cannot 

be  done  without  the  interpofition  of  a  ganglion,  but,  on  the  contrary,  we 
fee  them  performed  where  there  are  no  ganglions ,  we  mufl  continue  to 
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acknowledge  ignorance  concerning  the  ufes  of  thefe  knots,  the  gan- 
glions. 

Of  the   PARTICULAR  NERVES. 

"|"T  is  generally  faid,  that  there  are  forty  pair  of  nerves  in  all ;  of  which 
JL  ten  come  out  from  the  encephalon^  and  the  other  thirty  have  their 
origin  from  the  fpinal  marrow. 

Of  the  ten  pair  of  nerves  which  come  from  the  encephalon^  the  firft  is 
the  olfactory,  which  long  had  the  name  of  the  mamillary  proceffes  of 
the  brain  ;  becaufe  in  the  brutes,  cows  and  fheep,  which  were  moft  com- 
monly differed  by  the  ancients,  the  anterior  ventricles  of  the  brain  are 
extended  forwards  upon  thefe  nerves,  and  adhere  fo  firmly  to  them,  that 
they  feem  to  make  the  upper  fide  of  the  nerves.  Each  of  them  being 
large  where  it  begins  to  be  ftretched  out,  and  gradually  becoming  fmaller 
as  it  approaches  the  cribriform  bone,  was  imagined  to  refemble  a  nipple. 
Thofe  who  miftook  the  ventricles  for  part  of  the  nerves,  obferving  the 
cavity  in  them  full  of  liquor,  concluded,  that  thefe  olfactory  nerves  fer- 
ved  to  convey  the  fuperfluous  moifture  of  the  brain  to  the  holes  of  the 
ethmoid  bone  through  which  it  paffed  into  the  nofe.  But  in  man,  the 
ventricles  of  whofe  brain  are  not  thus  extended  forwards,  thefe  nerves 
are  fmall,  long,  and  without  any  cavity,  having  their  origin  from  the 
corpora  Jlriata,  near  the  part  where  the  internal  carotid  arteries  are  about 
to  fend  off  their  branches  to  the  different  parts  of  the  brain  ;  and  in  their 
courfe  under  the  anterior  lobes  of  the  brain,  which  have  each  a  depref- 
fion  made  for  lodging  them,  the  human  olfactory  nerves  become  larger 
till  they  arc  extended  to  the  cribriform  bone,  where  they  fplit  into  a  great 
number  of  fmall  filaments,  to  pafs  through  the  little  holes  in  that  bone  ; 
and  being  joined  by  a  branch  of  the  fifth  pair  of  nerves,  are  fpread  011 
the  membrane  of  the  nofe. 

The  tender  ftructure  and  fudden  expanfion  of  thefe  nerves  on  fuch  a 
krge  furface,  render  it  impomble  to  trace  them  far  ;  which  has  made 
fome  authors  deny  them  to  be  nerves :  but  when  we  break  the  circum- 
ference of  the  cribiform  lamella^  and  then  gently  raife  it,  we  may  fee  the 
diftribution  of  the  nerves  foine  way  on  the  membrane  of  the  nofe. 
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The  contrivance  of  defending  thefe  long  foft  nerves  from  being  too 
much  preffed  by  the  anterior  lobes  of  the  brain  under  which  they  lie,  is 
lingular  ;  becaufe  they  have  not  only  the  prominent  orbitar  procefles  of 
the  frontal  bone  to  fupport  the  brain  on  each  fide,  with  the  veins  going 
into  the  longitudinal  finus,  and  other  attachments  bearing  it  up,  but 
there  is  a  groove  formed  in  each  lobe  of  the  brain  itfelf  for  them  to  lodge 

in.  Their  fplitting  into  fo  many  fmall  branches  before  they  enter  the 

bones  of  the  fkull,  is  likewife  peculiar  to  them ;  for  generally  the  nerves 
come  from  the  brain  in  difgregated  filaments,  and  unite  into  cords,  as 
they  are  going  out  at  the  holes  of  the  bones.  This  contrivance  is  the  beft 
for  anfwering  the  purpofe  they  are  deiigned  for,  of  being  the  organ  of 
fmelling ;  for  had  they  been  expanded  upon  the  membrane  of  the  nofe 
into  a  medullary  web,  fuch  as  the  optic  nerve  forms,  it  would  have  been 
too  fenfible  to  bear  the  impreffions  of  fuch  objects  as  are  applied  to  the 
nofe ;  and  a  diftribution  in  the  more  common  way,  of  a  cord  fending  off 
branches,  would  not  have  been  equal  enough  for  fuch  an  organ  of  fenfa- 
tion. 

The  fecond  pair  of  nerves,  the  optic,  riling  from  the  thalami  nervo- 
rum opticorum,  make  a  large  curve  outwards,  and  then  run  obliquely  in- 
wards and  forwards,  till  they  unite  at  the  fore-part  of  the  fella  turcica  ; 
then  foon  divide,  and  each  runs  obliquely  forwards  and  outwards  to  go 
out  at  its  proper  hole  in  the  fphenoid  bone,  accompanied  with  the  ocular 
artery,  to  be  extended-  to  the  globe  of  the  eye,  within  which  each  is  ex- 
panded into  a  very  fine  cup-like  web,  that  lines  all  the  infide  of  the  eye 
as  far  forwards  as  the  ciliary  circle,  and  is  univerfally  known  by  the  name 
of  retina. 

Though  the  fubflance  of  this  pair  of  nerves  feems  to  be  blended  at  the 
place  where  they  are  joined;  yet  obfervations  of  people  whofe  optic 
nerves  were  not  joined,  and  of  others  who  were  blind  of  one  eye  from  a 
fault  in  the  optic  nerve,  or  in  thofe  who  had  one  of  their  eyes  taken  out, 
make  it  appear,  that  there  is  no  fuch  intimate  union  of  fubftance ;  the 
optic  nerve  of  the  affected  fide  only  being  wafted,  while  the  other  was 
large  and  plump.  And  the  fame  obfervations  are  contradictory  to  the 
doctrine  of  a  decuffation  of  all  the  nerves  (§  8.) ;  for  the  difeafe  could  be 
traced  from  the  affected  eye  to  the  origin  of  the  nerve  on  the  fame  fide. 
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In  many  fifties,  indeed,  the  doctrine  of  decuffation  is  favoured  ;  for  their 
optic  nerves  plainly  crofs  each  other,  without  any  union  at  the  part 
where  they  are  joined  in  men  and  mod  quadrupeds. 

Thofe  people  whofe  optic  nerves  were  not  joined,  having  neither  feen 
objects  double,  nor  turned  their  eyes  different  ways,  is  alfo  a  plain  proof, 
that  the  conjunction  of  the  optic  nerves  will  not  ferve  to  account  for 
either  the  uniform  motions  of  our  eyes,  or  our  feeing  objects  fingle  with 
two  eyes,  though  it  may  be  one  caufe  of  the  remarkable  fympathy  of  the 
one  eye  with  the  other  in  many  difeafes. 

The  retina  of  a  recent  eye,  without  any  preparation,  appears  a  very 
fine  web,  with  fome  blood-veffels  coming  from  its  centre  to  be  diftribu- 
ted  on  it ;  but  after  a  good  injection  of  the  arteries  that  run  in  the  fub- 
ftance  of  this  nerve,  as  is  common  to  other  nerves,  it  is  with  difficulty 

that  we  can  obferve  its  nervous  medullary  fubftance.  The  fituation 

of  thefe  veffels  in  the  central  part  of  the  optic  nerve,  the  want  of  medul- 
lary fibres  here,  and  the  firmnefs  of  this  nerve  before  it  is  expanded  at 
its  entry  into  the  ball  of  the  eye,  may  be  the  reafon  why  we  do  not  fee 
fuch  bodies,  or  parts  of  bodies,  whofe  picture  falls  on  this  central  part 

of  the  retina.  An  inflammation  m  thofe  arteries  of  the  retina,  which 

feveral  fevers  and  an  ophthalmia  are  generally  attended  with,  may  very  well 
account  for  the  tendernefs  in  the  eyes,  and  inability  to  bear  the  light, 
which  people  have  in  thefe  difeafes.  The  over-diftenfion  of  thefe  vef- 
fels may  likewife  ferve  to  account  for  the  black  fpots  obferved  on  bright- 
coloured  bodies  efpecially,  and  for  that  fmoky  fog  through  which  all 

objects  are  feen  by  people  in  fome  fevers.  If  thefe  veffels  lofe  their 

tone,  and  remain  preternaturally  diftended,  no  objects  affect  our  retina, 
though  the  eye  externally  appears  found  ;  or  this  may  be  one  caufe  of  an 

amaurofis  or  gutta  ferena.  From  a  partial  diftenfion  of  thefe  veffels,  or 

paralyfis  of  a  part  of  the  ret  ma,  the  central  part,  or  the  circumference,  or 
any  other  part  of  objects,  may  be  loft  to  one  or  both  eyes. 

The  third  pair  rife  from  the  anterior  part  of  the procejfus  annularis  ; 
and,  piercing  the  dura  mater  a  little  before,  and  to  a  fide  of  the  ends  of  the 
pofterior  clinoid  procefs  of  the  fphenoid  bone,  run  along  the  rcceptacula, 
or  cavernous  ftnufes,  at  the  fide  of  the  epbippium,  to  get  out  at  the  foramina 
lacera :  after  which  each  of  them  divides  into  branches  j  of  which  one, 
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after  forming  a  little  ganglion,  is  diftributed  to  the  globe  of  the  eye  ;  the 
others  are  fent  to  the  mufculus  reclus  of  the  palpebra,  and  to  the  atiollens, 
adduclor,  deprimens,  and  obliquus  minor  mufcles  of  the  eye-ball.  Thefe 
mufcles  being  principal  inftruments  in  the  motions  of  the  eye-lid  and 

eye-ball,  this  nerve  has  therefore  got  the  name  of  the  motor  oculi.  1 

have  frequently  obferved  in  convuHions  the  eye-lids  widely  opened,  the 
cornea  turned  upward  and  outwards,  and  the  eye-balls  funk  in  the  or- 
bit ;  which  well  defcribed  the  conjunct,  action  of  the  mufcles  which  this 

pair  of  nerves  ferves.  The  diflenfion  of  a  considerable  branch  of  the 

carotid,  which  pafles  over  this  nerve  near  its  origin  on  each  fide,  may 
poflibly  be  the  reafon  of  the  heavinefs  in  the  eye-lids  and  eyes,  after 
drinking  hard,  or  eating  much. 

The  fourth  pair,  which  are  the  fmallefl  nerves  of  any,  derive  their 
origin  from  the  back-part  of  the  bafe  of  the  tejles  ;  and  then  making  a 
long  courfe  on  the  fide  of  the  annular  protuberance,  enter  the  dura  mater 
a  little  farther  back  and  more  externally  than  the  third  pair,  to  run  alfo 
along  the  receptacula,  to  pafs  out  at  the  foramina  lacera,  and  to  be  entirely 
fpent  on  the  mufcidi  trochleares,  or  fuperior  oblique  mufcles  of  the  eyes. 
Thefe  mufcles  being  employed  in  performing  the  rotatory  motions,  and 
the  advancement  of  the  eye-balls  forward,  by  which  feveral  of  our  paffions 
are  expreffed,  the  nerves  that  ferve  them  have  got  the  name  of  pathe- 

tici.  Why  thefe  fmall  nerves  Ihould  be  brought  fo  far  to  this  mufcle, 

when  it  could  have  been  fupplied  eafily  by  the  motor  oculi,  I  know  not. 

The  fifth  pair  are  large  nerves,  rifing  from  the  annular  procefles, 
where  the  medullary  procefTes  of  the  cerebellum  join  in  the  formation  of 
that  tuber,  to  enter  the  dura  mater  near  the  point  of  the  petrous  procefs  of 
the  temporal  bones  ;  and  then  finking  clofe  by  the  receptacula  at  the  fides 
of  the  fella  turcica,  each  becomes  in  appearance  thicker,  and  goes  out  of 
the  fkull  in  three  great  branches. 

The  fii  fl  branch  of  the  fifth  is  the  ophthalmic,  which  runs  through 
the  foramen  lacerum  to  the  orbit,  having  in  its  pafTage  thither  a  connection 
with  the  fixth  pair.  It  is  afterwards  diftributed  to  the  ball  of  the  eye 
with  the  third ;  to  the  nofe,  along  with  the  olfactory,  which  the  branch 
of  the  fifth  that  pafTes  through  the  foramen  orbit arium  internum  joins,  as 
was  already  mentioned  in  the  defcription  of  the  firft  pair.  This  ophthal- 
mic 
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mic  branch  likewife  fupplies  the  parts  at  the  internal  cant  bus  of  the  orbit, 
the  glandula  lacrymalis,  fat,  membranes,  mufcles,  and  teguments  of  the 
eye-lids  ;  its  longefl  fartheft  extended  branch  paffing  through  the  foramen, 
fuperciliare  of  the  os  frontis,  to  be  distributed  to  the  fore-head. 

The  fmall  fibres  which  this  firft  branch  of  the  fifth  and  the  third 
pair  of  nerves  fend  to  the  eye-ball,  being  fituated  on  the  optic  nerve, 
and,  after  piercing  the  fclerotic  coat,  running  along  the  choroid  coat  on 
the  outfide  of  the  retina  in  their  courfe  to  the  uvea  or  iris,  may  be  a  caufe 
of  the  fympathy  between  the  optic  nerve  and  the  uvea ;  by  which  we 
more  readily  acquire  the  habit  of  contracting  the  iris,  and  thereby  leffen 
the  pupil,  when  too  ftrong  light  is  excluded ;  and,  on  the  contrary,  en- 
large the  pupil,  when  the  light  is  too  faint.  This,  with  the  fympathy 

which  mull  arife  from  fome  of  the  nerves  of  the  membrane  of  the  noftrils 
being  derived  from  this  firft  branch  of  the  fifth  pair  of  nerves,  may  alfo 
be  the  caufe  why  an  irritation  of  the  retina,  by  too  ftrong  light,  may 
produce  fneezing,  as  if  a  Jlimulus  had  been  applied  to  the  membrane  of 
the  nofe  itfelf ; — why  prefling  the  internal  cantbus  of  the  orbit,  fometime3 
flops  fneezing  ; — why  irritation  of  the  nofe  or  of  the  eye  caufes  the  eye- 
lids tofhut  convulfively,  and  makes  the  tears  to  flow  plentifully; — and 
why  medicines  put  into  the  nofe  do  often  great  fervice  in  difeafes  of  the 

eyes.  In  the  megrim,  all  the  branches  of  the  nerve  difcover  them- 

felves  to  be  affected :  for  the  forehead  is  racked  with  pain ;  the  eye-ball  is 
pained,  and  feels  as  if  it  was  fqueezed;  the  eye-lids  fhut  convulfively,  the 
tears  trickle  down,  and  an  uneafy  heat  is  felt  in  the  nofe.  Hence  we  can 
underftand  where  external  medicines  will  have  the  beft  effect  when  ap- 
plied to  remove  this  difeafe,  to  wit,  to  the  membrane  of  the  nofe,  and 
to  the  forehead ; — why  alternate  preffure  near  the  fuperciliary  hole  of  the 
frontal  bone,  or  fneezing,  fometimes  gives  immediate  relief  in  the  me- 
grim ; — why  the  fight  may  be  loft  by  an  injury  done  to  the fupra  orbit ar 
branch  j — how  it  may  be  reftored  by  agitation  of  that  branch  of  this 
nerve. 

The  fecond  branch  of  the  fifth  pair  of  nerves  may  be  called  maxilla- 
ris  superior,  from  its  ferving  principally  the  parts  of  the  upper  jaw. 
It  goes  out  at  the  round  hole  of  the  fphenoid  bone,  and  fends  immediately 
one  branch  into  the  channel  on  the  top  of  the  antrum  maxillare  y  the  mem- 
brane 
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brane  of  which,  and  the  upper  teeth,  are  fupplied  by  it  in  its  paftage.  As 
this  branch  is  about  to  go  out  at  the  foramen  orbitarium  externum^  it  fends 
a  nerve  through  the  fubftance  of  the  os  maxillare  to  come  out  at  Steno's 
duel,  to  be  diftributed  to  the  fore-part  of  the  palate ;  and  what  remains 
of  it  efcaping  at  the  external  orbit ar  hole,  divides  into  a  great  many 
branches,  that  fupply  the  cheek,  upper  lip,  and  noftril. — The  next  con- 
fiderable  branch  of  the  fuperior  maxillary  nerve,  after  giving  branches 
which  are  reflected  through  the  fixth  hole  of  the  fphenoid  bone,  to  join 
the  intercoftal  where  it  is  paffing  through  the  fkull  with  the  carotid  ar- 
tery, and  the  portia  dura  of  the  feventh  pair  as  it  pafTes  through  the  os 
petrojum,  is  fent  into  the  nofe  by  the  hole  common  to  the  palate  and  fphe- 
noidal  bone ;  and  the  remaining  part  of  this  nerve  runs  in  the  palato- 
maxillaris  canal,  giving  off  branches  to  the  temples  and  pterygoid  mufcles, 

and  comes  at  laft  into  the  palate  to  be  loft.  Hence  the  ach  in  the 

teeth  of  the  upper  jaw  occalions  a  gnawing  pain  deep  feated  in  the  bones 
of  the  face,  with  fwelling  in  the  eye-lids,  cheek,  nofe,  and  upper  lip ; 
and,  on  the  other  hand,  an  inflammation  in  thefe  parts,  or  a  megrim,  is 
often  attended  with  ftiarp  pain  in  the  teeth. — Hence  an  obftruction  in 
the  du£fc  of  the  maxillary  finus,  which  obliges  the  liquor  fecreted  there 
to  find  out  a  preternatural  route  for  itfelf,  may  be  occafioned  by  the  pain 
of  the  teeth. — Hence  the  upper  lip  often  fuffers  when  the  palate  or  nofe  is 
ulcerated. 

The  third  or  maxillaris  inferior  branch  of  the  fifth  pair  going  out 
at  the  oval  hole  of  the  fphenoid  bone,  ferves  the  mufcles  of  the  lower  jaw, 
and  the  mufcles  fituated  between  the  os  hyoides  and  jaw  :  all  the  falivary 
glands,  the  amygdala,  and  the  external  ear,  have  branches  from  it :  it  has 
a  large  branch  loft  in  the  tongue ;  and  fends  another  through  the  canal  in 
the  fubftance  of  the  lower  jaw  to  ferve  all  the  teeth  there,  and  to  come  out 
at  the  hole  in  the  fore-part  of  the  jaw,  to  be  loft  in  the  chin  and  under  lip. 
Hence  a  convulfive  contraction  of  the  mufcles  of  the  lower  jaw,  or  the 
mouth's  being  involuntarily  fhut,  a  great  flow  of  fpittle  or  falivation,  a 
pain  in  the  ear,  efpecially  in  deglutition,  and  a  fwelling  all  about  the 
throat,  are  natural  confequences  of  a  violent  irritation  of  the  nerves  of 
the  lower  teeth  in  the  toothach  ;  and  pain  in  the  teeth  and  ear  is  as  natural 
a  confequence  of  an  angina. — Hence  alternate  preffure  on  the  chin  may 

fometimes 
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fometimes  relieve  the  violence  of  a  toothach. — Hence  destroying  the 
nerves  of  a  tooth  by  actual  or  potential  cauteries,  or  pulling  a  carious 
tooth,  fo  often  removes  immediately  all  thefe  fymptoms. — Hence  no  cure 
is  to  be  found  for  fome  ulcers  in  the  upper  or  lower  jaw,  but  by  drawing 
a  tooth. — Hence,  in  cancers  of  the  upper  lip,  the  falivary  glands  are  in 
danger  of  being  affected,  or  the  difeafe  may  be  occafioned  to  the  lip  by 
its  beginning  in  the  glands. — Perhaps  the  fympathy  of  the  organs  of  ta- 
iling and  fmelling  may  in  fome  meafure  depend  on  their  both  receiving 
nerves  from  the  fifth  pair. 

The  sixth  pair,  which  is  the  fmalleft  except  the  fourth,  rifes  from 
the  fore-part  of  the  corpora  pyramidalia  ;  and  each  entering  the  dura  mater 
fome  way  behind  the  pofterior  clinoid  procefs  of  the  iphenoid  bone,  has 
a  long  courfe  below  that  membrane,  and  within  the  receptaculum  at  the 
fide  of  the  fella  turcica,  where  it  is  immerfed  in  the  blood  of  the  receptacle, 
but  for  what  purpofe  I  am  ignorant.  It  goes  afterwards  out  at  the  jora~ 
men  lacerum  into  the  orbit,  to  ferve  the  abductor  mufcle  of  the  eye. — A 
defect  in  this  nerve  may  therefore  be  one  caufe  of  a  Jlrabifmus.  In  the 
paffage  of  this  nerve  below  the  dura  mater,  it  lies  very  contiguous  to  the 
internal  carotid  artery,  and  to  the  ophthalmic  branch  of  the  fifth  pair  of 
nerves.  At  the  place  where  the  fixth  pair  is  contiguous  to  the  carotid, 
a  nerve  either  goes  from  each  of  them  in  an  uncommon  way,  to  wit, 
with  the  angle  beyond  where  it  rifes  obtufe,  to  defcend  with  the  artery, 
and  to  form  the  beginning  of  the  intercoftal  nerve,  according  to  the  com- 
mon defcription  ;  or,  according  to  other  authors,  this  nerve  comes  up 
from  the  great  ganglion  of  the  intercojlal,  to  be  joined  to  the  fixth  here. 

The  arguments  for  this  latter  opinion  are,  That,  according  to  the  com- 
mon doctrine,  this  beginning  of  the  intercojlal  nerve,  as  it  is  called,  would 
rife  in  a  manner  not  fo  ordinary  in  nerves.  In  the  next  place,  it  is  ob- 
ferved,  that  the  fixth  pair  is  larger  nearer  to  the  orbit,  than  it  is  before 
it  comes  to  the  place  where  this  nerve  is  faid  to  go  off ;  and  therefore  it 
is  more  probable,  that  it  receives  an  addition  there,  rather  than  gives  off 
a  branch.  Lajlly,  it  is  found,  that,  upon  cutting  the  intercojlal  nerves  of 
living  animals,  the  eyes  plainly  were  affected  ;  they  loft  their  bright  wa- 
ter ;  the  gum,  or  gore,  as  we  call  it,  was  feparated  in  greater  quantity ; 
the  pupil  was  more  contracted  j  the  cartilaginous  membrane,  at  the  in- 
ternal 
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ternal  cantbus,  came  more  over  the  eye  ;  and  the  eye-ball  itfelf  was  dimi- 
nifhed. 

To  this  it  is  anfwered,  in  defence  of  the  more  common  do&rine,  i Jiy 
That  other  branches  of  nerves  go  off  in  a  reflected  way,  as  well  as  this 
does,  fuppofing  it  to  be  the  beginning  of  the  intercoftal ;  and  that  the  re- 
flection would  rather  be  greater,  if  it  is  thought  to  come  up  from  the  in- 
tercoftal to  the  fixth.  2d/j,  It  is  denied  that  this  nerve  is  for  ordinary 
thicker  at  its  fore  than  its  back  part ;  and,  if  it  was  fuppofed  to  be  thickeft 
nearer  to  the  orbit,  the  conclufion  made  above  could  not  be  drawn  from 
this  appearance,  becaufe  other  nerves  enlarge  fometimes  where  there  is  no 
addition  made  to  them,  as  in  the  inftance  already  mentioned  of  the  trunk 
of  the  fifth  pair  while  below  the  dura  mater.  $dly,  The  experiments  on 
living  animals  Ihow,  indeed,  that  the  eyes  are  affected  upon  cutting  the 
intercoftal  nerve  ;  but  not  in  the  way  which  might  have  been  expected, 
if  the  intercoftal  had  furnifhed  fuch  a  fhare  of  the  nerve  that  goes  to  the 
abdutlor  mufcle  of  the  eye  :  for  it  might  have  been  thought,  that  this 
mufcle  would  have  been  fo  much  weakened  immediately  upon  cutting 
the  intercoftal y  that  its  antagonift  the  adduclor  would  have  greatly  prevailed 
over  it,  and  have  turned  the  eye  ftrongly  in  towards  the  nofe  ;  which  is 
not  faid  to  be  a  confequence  of  this  experiment.  So  that  the  arguments 
are  ftill  equivocal ;  and  more  obfervations  and  experiments  muft  be  made, 
before  it  can  be  determined,  with  certainty,  whether  the  fixth  pair  gives 
or  receives  a  branch  here.  In  the  mean  time,  I  mall  continue  to  fpeak 
about  the  origin  of  the  intercoftal,  with  the  generality  of  anatomifts. 

At  this  place  where  the  intercoftal  begins,  the  fifth  pair  is  contiguous 
and  adherent  to  the  fixth ;  and  it  is  generally  faid,  that  the  ophthalmic 
branch  of  the  fifth  gives  a  branch  or  two  to  the  beginning  of  the  inter- 
coftal, or  receives  fuch  from  it.  Others  deny  any  fuch  communication 
between  them  ;  and  thofe  who  affirm  the  communication  confefs,  that  in 
fome  fubjedts  they  could  not  fee  it.  After  examining  the  nerves  here  in 
a  great  many  fubjecfts,  I  cannot  determine  whether  or  not  there  are  ner- 
vous filaments  going  from  the  one  to  the  other.  Sometimes  I  have  thought 
that  I  traced  them  evidently  j  at  other  times  I  obferved,  that  what  I  dif- 
fecled  for  nervous  filaments,  was  collapfed  cellular  fubftance ;  and,  in  all 
the  f objects  where  I  had  pufhed  an  injection  fuccefsfully  into  the  very 

fmall 
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fmall  arteries,  I  could  only  obferve  a  plexus  of  vefTels  connecting  the  one 
to  the  other.  In  any  of  thefe  ways,  however,  there  is  as  much  connection 
as,  we  are  allured  from  many  experiments  and  obfervations  on  other 
nerves,  is  fuificient  to  make  a  very  great  fympathy  among  the  nerves 
here.  Poffibly  the  appearances  in  the  eyes  of  dogs,  whofe  intercoftal 
nerves  were  cut,  might  be  owing  to  this  fympathy. 

The  seventh  pair  comes  out  from  the  lateral  part  of  the  annular  pro- 
cefs,  behind  where  the  medullary  proceffes  of  the  cerebellum  are  joined  to 
that  tuber  ;  and  each  being  accompanied  with  a  larger  artery  than  moft 
other  nerves,  enters  the  internal  meatus  auditorius,  where  the  two  large 
bundles  of  fibres,  of  which  it  appeared  to  confift  within  the  fkull,  foon 
feparate  from  each  other  :  one  of  them  entering  by  feveral  fmall  holes 
into  the  vejlibule,  cochlea,  and  femicircular  canals,  is  ftretched  on  this  inner 
camera  of  the  ear  in  a  very  foft  pulpy  fubftance  ;  and,  being  never  feen  in 
the  form  of  a  firm  cord,  fuch  as  the  other  parcel  of  this  and  moft  other 
nerves  become,  is  called  portio  mollis  of  the  auditory  nerve. 

The  other  part  of  this  feventh  pair  paffes  through  Galen 's  foramen  ctzcum, 
or  Fallopius's  aqua-duel,  in  its  crooked  pafTage  by  the  fide  of  the  tympanum  ; 
in  which  pafTage,  a  nerve  fent  from  the  lingual  branch  of  the  inferior 
maxillary  nerve,  along  the  outfide  of  the  tuba  Eujlachiana,  and  crofs  the 
cavity  of  the  tympanum,  where  it  has  the  name  of  chorda  tympani,  is  com- 
monly faid  to  be  joined  to  it.  The  very  acute  angle  which  this  nerve 
makes  with  the  fifth,  or  the  fudden  violent  reflection  it  would  fuffer  on 
the  fuppofition  of  its  coming  from  the  fifth  to  the  feventh,  appears  un- 
ufual ;  whereas,  if  we  fuppofe  that  it  comes  from  the  feventh  to  the  fifth, 
its  courfe  would  be  more  in  the  ordinary  way,  and  the  chorda  tympani 
would  be  efteemed  a  branch  of  the  feventh  pair  going  to  join  the  fifth, 
the  fize  of  which  is  increafed  by  this  acquifition.  This  fmaller  bundle  of 
the  feventh  gives  branches  to  the  mufcles  of  the  malleus,  and  to  the  dura 
mater,  while  it  paffes  through  the  bony  crooked  canal,  and  at  laft  comes 
out  in  a  firm  chord  named  portio  dura,  at  the  end  of  this  canal,  be- 
tween the  Jlyloid  and  majloul  proceffes  of  the  temporal  bone,  giving  imme- 
diately filaments  to  the  little  oblique  mufcles  of  the  head  and  to  thofe 
that  rife  from  the  ftyloid  procefs.  It  then  pierces  through  the  parotid 
gland ;  and  divides  into  a  great  many  branches,  which  are  difperfed  in 

Y  y  the 
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the  mufcles  and  teguments  that  cover  all  the  fide  of  the  upper  part  of  the 
neck,  the  whole  face  and  cranium,  as  far  back  as  the  temples,  including  a 
confiderable  part  of  the  external  ear.  Its  branches  having  thus  a  confi- 
derable  connection  with  all  the  three  branches  of  the  fifth  pair,  and  with 
the  fecond  cervical,  occafion  a  confiderable  fympathy  of  thefe  nerves  with 
it. — Hence,  in  the  toothach,  the  pain  is  fometimes  very  little  in  the  af- 
fedled  tooth,  compared  to  what  it  is  all  along  the  fide  of  the  head  and  in 
the  ear. — Hence  probably  the  relief  of  the  toothach  from  blifters  applied 
behind  or  before  the  ear,  or  by  a  hot  iron  touching  the  antihelix  of  the 
ear. — By  this  communication  or  connection  poflibly  too  it  is,  that  a  vi- 
brating firing  held  between  one's  teeth,  gives  a  ftrong  idea  of  found  to 

the  perfon  who  holds  it,  which  nobody  elfe  can  perceive.  Perhaps  too 

the  diftribution  of  this  nerve  occafions  the  head  to  be  fo  quickly  turned 
upon  the  imprefiion  of  found  on  our  ears. 

The  eighth  pair  of  nerves  rife  from  the  lateral  bafes  of  the  corpora 
olivaria  in  difgregated  fibres  ;  and,  as  they  are  entering  the  anterior  inter- 
nal part  of  the  holes  common  to  the  os  occipitis  and  temporum,  each  is 
joined  by  a  nerve  which  afcends  within  the  dura  mater  from  the  tenth  of 
the  head,  the  firft,  fecond,  and  inferior  cervical  nerves :  This  every  body 
knows  has  the  name  of  the  nervus  accessorius.  When  the  two  get 
out  of  the  fkull,  the  accejforius  feparates  from  the  eighth,  and,  defcending 
obliquely  outwards,  paflfes  through  the Jlerno-mafloideus  mufcle,  to  which 
it  gives  branches,  and  afterwards  terminates  in  the  trapezius  and  rhom- 
boid mufcles  of  the  fcapula.  In  this  courfe  it  is  generally  more  or  lefs 
joined  by  the  fecond  cervical  nerve. — Why  this  nerve,  and  feveral  others 
which  are  diftributed  to  mufcles,  are  made  to  pierce  through  mufcles, 
which  they  might  have  only  pafled  near  to,  I  do  not  know. 

The  large  eighth  pair,  foon  after  its  exit,  gives  nerves  to  the  tongue, 
larynx,  pharynx,  and  ganglion  of  the  inter cojlal  nerve,  and,  being  disjoined 
from  the  ninth  and  intercoftal,  to  which  it  adheres  clofely  fome  way, 
runs  flraight  down  the  neck  behind  the  internal  jugular  vein,  and  at  the 
external  fide  of  the  carotid  artery.  As  it  is  about  to  enter  the  thorax,  a 
large  nerve  goes  off  from  the  eighth  of  each  fide  :  This  branch  of  the 
right-fide  turns  round  from  the  fore  to  the  back  part  of  the  fubclavian 
artery,  while  the  branch  of  the  left-fide  turns  round  the  great  curve  of 

the 


OF  THE  PARTICULAR  NERVES.  355 

the  aorta,  and  both  of  them  mounting  up  again  at  the  fide  of  the  cefopha- 
gus,  to  which  they  give  branches,  are  loft  at  laft  in  the  larynxi  Thefe  are 
called  the  recurrent  nerves,  which  we  are  defired  to  fhun  in  the  ope- 
ration of  bronchotomy,  though  their  deep  fituation  protects  them  fuffi- 
ciently. — The  mufcles  of  the  larynx  being  in  a  good  meafure  fupplied 
with  nerves  from  the  recurrents,  it  is  to  be  expected,  that  the  cutting  of 
them  will  greatly  weaken  the  voice,  though  it  will  not  be  entirely  loft, 

fo  long  as  the  fuperior  branches  of  the  eighth  pair  are  entire.  Why 

the  recurrent  nerves  rife  fo  low  from  the  eighth  pair  to  go  round  a  large 
artery,  and  to  have  fuch  a  long  courfe  upwards,  I  know  not. 

The  eighth  pair,  above  and  at  or  near  the  place  wdiere  the  recurrent 
nerves  go  off  from  it,  or  frequently  the  recurrents  themfelves,  fend  off 
fmall  nerves  to  the  pericardium,  and  to  join  with  the  branches  of  the  in- 
tercoftal  that  are  diflributed  to  the  heart  ;  but  their  fize  and  fituation  are 
uncertain. 

After  thefe  branches  are  fent  off,  the  par  vagum  on  each  fide  defcends 
behind  the  great  branch  of  the  trachea,  and  gives  numerous  filaments  to 
the  lungs,  and  fome  to  the  heart,  in  going  to  the  wfophagus.  The  one  of 
the  left  fide  running  on  the  fore-part  of  the  cefophagus,  communicates  by 
feveral  branches  with  the  right  one  in  its  defcent  to  be  diflributed  to  the 
flomach :  The  right  one  gets  behind  the  cefophagus,  where  it  fplits  and  re- 
joins feveral  times  before  it  arrives  at  the  flomach,  to  which  it  fends 
nerves;  and  then  being  joined  by  one  or  more  branches  from  the  left 
trunk,  they  run  towards  the  caeliac  artery,  there  to  join  into  the  great  Jemi- 
lunar ganglion  formed  by  the  two  intercoflals. 

From  the  diftribution  of  this  par  <vagum,  we  may  learn  how  tickling  the 
fauces  with  a  feather  or  any  fuch  fubftance,  excites  a  naufea  and  inclination 
to  vomit; — why  coughing  occafions  vomiting,  or  vomiting  raifes  a  cough. 
—Hence  we  fee  how  the  nervous  ajlhma,  and  the  tujjis  convul/lva,  chincough, 
are  attended  with  a  ftraitening  of  the  glottis; — why  food  difficult  to  digefl 
occafions  the  afthma  to  weakly  people,  and  why  emetics  have  frequently 

cured  the  ajlhma  very  fpeedily;  why  an  attempt  to  vomit  is  fometimes 

in  danger  of  fuffocating  ajlhmatic  people;— why  the  fuperior  orifice  of  the 
flomach  is  fo  fenfible,  as  to  be  looked  on  as  the  feat  of  the  foul  by  fome; 

 why  people  fubjetf:  to  diflenfions  of  the  flomach,  have  fo  often  the 

Y  y  2  fenfation 
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fenfation  of  balls  in  their  breads  and  throats ; — why  the  globus  hyftericus 
is  fo  often  attended  with  a  violent  ftrangulation  at  the  glottis. 

The  ninth  pair  of  nerves  comes  from  the  inferior  part  of  the  corpora 
pyramidalia,  to  go  out  of  the  fkull  at  their  proper  holes  of  the  occipital 
bone.  After  their  egrefs  they  adhere  for  fome  way  firmly  to  the  eighth 
and  intercoStal;  and  then  fending  a  branch,  that  in  many  fubje&s  is 
joined  with  branches  of  the  flrft  and  fecond  cervical  nerves,  to  be  distri- 
buted to  the  thyroid  gland  and  mufcles  on  the  fore-part  of  the  trachea 
arteria,  the  ninth  is  loft  in  the  mufcles  and  fubftance  of  the  tongue.  Some 
have  thought  this  nerve,  and  others  have  efteemed  the  third  branch  of 
the  fifth  pair  of  nerves,  to  be  the  proper  guftatory  nerve.  I  "know  no  ob- 
fervation  or  experiments  to  prove  either  opinion,  or  to  allure  us  that  both 
nerves  do  not  ferve  for  taSting  and  for  the  motion  of  the  tongue. — May 
not  the  distribution  of  this  nerve  to  the  mufcles  below  as  well  as  above 
the  os  hyoides,  contribute  to  their  acting  more  uniformly  in  deprefhng  the 
lower  jaw  or  head  ? 

The  tenth  pair  rifes  in  feparate  threads  from  the  fides  of  the  f final 
marrow,  to  go  out  between  the  os  occipitis  and  jirjl  vertebra  of  the  neck. 
After  each  of  them  has  given  branches  to  the  great  ganglion  of  the  inter- 
coflal, 8th,  9th,  and  ift  cervical  nerves,  it  is  distributed  to  the  ftraight, 
oblique,  and  fome  of  the  extenfor  mufcles  of  the  head.  Whether  the 
name  of  tenth  of  the  head,  or  of  the  frjl  vertebral,  ought  to  be  given  to 
this  pair  of  nerves,  is  of  no  fuch  confequence  as  to  deferve  a  debate ;  tho' 
it  has  fome  of  the  marks  of  the  fpinal  nerves,  to  wit,  its  being  formed  of 
filaments  proceeding  from  both  the  fore  and  back  part  of  the  medulla 3  and 
a  little  ganglion  being  formed  where  thefe  filaments  meet. 

In  the  defcription  of  the  Sixth  pair,  i  followed  the  ufual  way  of  fpeak- 
ing  among  anatomists,  and  called  that  the  beginning  of  the  intercoflal 
nerve  which  comes  out  of  the  fkull;  and  therefore  Shall  here  Subjoin  a 
curfory  defcription  of  this  nerve,  notwithstanding  its  much  larger  part  is 
compofed  of  nerves  coming  out  from  the  fpinal  marrow.  There  is  no 
greater  incongruity  in  point  of  method  to  fay,  that  the  nerve  we  are  de- 
scribing receives  additions  from  others  that  have  not  been  defcribed,  than 
it  is  to  repeat,  in  the  defcription  of  a  great  many  nerves,  that  each  of 
them  gives  branches  to  form  a  nerve  which  we  are  ignorant  of ;  which  is 

all 
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all  the  difference  between  defcribing  the  intercoflal  before  or  after  the 
fpinal  nerves. 

The  branch  reflected  from  the  iixth  pair,  joined  pombly  by  fome  fila- 
ments of  the  ophthalmic  branch  of  the  fifth,  runs  along  with  the  internal 
carotid  artery,  through  the  crooked  canal  formed  for  it  in  the  temporal  bone, 
where  the  little  nerve  is  very  foft  and  pappy,  and  in  feveral  fubjects  di- 
vides and  unites  again,  and  is  joined  by  one  or  more  branches  from  the 
fifth,  particularly  of  its  fuperior  maxillary  branch,  before  it  comes  out  of  the 
fkull.  May  not  the  compreflion  of  this  nerve  by  the  carotid  artery,  when 
ilretched  during  the  fyftole,  contribute  to  the  diajlole  of  the  heart  ?  As  foon 
as  the  nerve  efcapes  out  of  this  bony  canal,  it  is  connected  a  little  way 
with  the  eighth  and  ninth;  then  feparating  from  thefe,  after  feeming  to 
receive  additional  nerves  from  them,  it  forms  a  large  ga?iglion,  into  which 
branches  from  the  tenth  of  the  head,  and  from  the  firft  and  fecond  cer- 
vical, enter.  From  this  ganglion  the  nerves  come  out  again  fmall  to  run 
down  the  neck  along  with  the  carotid  artery,  communicating  by  branches 
with  the  cervical  nerves,  and  giving  nerves  to  the  mufcles  that  bend  the 
head  and  neck.  As  the  intercojlal  is  about  to  enter  the  thorax,  it  forms 
another  ganglion,  from  which  nerves  are  fent  to  the  trachea  and  to  the 
heart;  thofe  defigned  for  the  heart  joining  with  the  branches  of  the 
eighth,  and  moft  of  them  palling  between  the  two  great  arteries  and  the 
auricles  to  the  fubftance  of  that  mufcle.  The  intercoflal  after  this,  con- 
fining of  two  branches,  one  going  behind,  and  the  other  running  over 
the  fore-part  of  the  fubclavian  artery,  forms  a  new  ganglion  where  the 
two  branches  unite  .below  that  artery ;  and  then,  defcending  along  the  fides 
of  the  •vertebra  of  the  thorax,  receives  branches  from  each  of  the  dorfal 
nerves;  which  branches  appearing  to  come  out  between  the  ribs,  have 
given  the  name  of  intercojlal  to  the  whole  nerve.  Where  the  addition  is 
made  to  it  from  the  fifth  dorfal  nerve,  a  branch  goes  off  obliquely  forwards ; 
which  being  joined  by  fuch  branches  from  the  fixth,  feventh,  eighth,  and 
ninth  dorfal,  an  anterior  trunk  is  formed,  and  paffes  between  the  appendix 
miifculofaoi the  diaphragm,  to  form,  along  with  the  other  intercoflal  and  the 
branches  of  the  eighth  pair,  a  large  femilunar  ganglion,  fituated  between 
the  celiac  and  fuperior  mefenteric  arteries  ;  the  roots  of  which  are  as  it 
were  involved  in  a  fort  of  nervous  net- work  of  this  ganglion,  from  which 
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a  great  number  of  very  fmall  nervous  threads  run  out  to  be  extended 
on  the  furface  of  all  the  branches  of  thofe  two  arteries,  fo  as  to  be  eafily 
feen  when  any  of  the  ateries  are  ftretched,  but  not  to  be  raifed  from  them 
by  difTection  ;  and  thus  the  liver,  gall-bladder,  duodenum,  pancreas,  fpleen^ 
jejunum,  ilium,  and  a  large  fhare  of  the  colon,  have  their  nerves  fent  from 
this  great  folar  ganglion  or  plexus — May  not  the  periftaltic  motion  of  the 
inteftines  depend  in  fome  meafure  on  the  pafTage  of  the  intercoftal  nerves 
through  the  diaphragm  ? 

Several  fibres  of  this  ganglion,  running  down  upon  the  aorta,  and  meet- 
ing with  other  nerves  fent  from  the  pofterior  trunk  of  the  intercoftal,  which 
continues  its  courfe  along  the  fides  of  the  vertebrae,  fupply  the  glandule? 
renales,  kidneys,  and  tejles  in  men,  or  ovaria  in  women ;  and  then  they 
form  a  net-work  upon  the  inferior  mefenteric  artery  where  the  nerves  of 
the  two  fides  meet,  and  accompany  the  branches  of  this  artery  to  the  part 
of  the  colon  that  lies  in  the  left  fide  of  the  belly,  and  to  the  reclum,  as  far 
down  as  to  the  lower  part  of  the  pelvis. 

The  intercoftal  continuing  down  by  the  fide  of  the  vertebra  of  the 
loins,  is  joined  by  nerves  coming  from  between  thefe  vertebra,  and  fends 
nerves  to  the  organs  of  generation,  and  others  in  the  pelvis,  being  even 
joined  with  thofe  that  are  fent  to  the  inferior  extremities. 

The  almoft  univerfal  connection  and  communication  which  this  nerve 
lias  with  the  other  nerves  of  the  body,  may  lead  us  to  underftand  the  fol- 
lowing and  a  great  many  more  phenomena  : — Why  tickling  the  nofe  cau- 
fes  fneezing  ; — why  the  too  great  quantity  of  bile  in  the  cholera  occafions 
vomiting  as  well  as  purging  ; — why  people  vomit  in  cholics,  in  inflamma- 
tions, or  other  irritations  of  the  liver,  or  of  the  duels  going  from  it,  and 
the  gall-bladder  ; — why  a  ftone  in  the  kidneys,  or  ureters,  or  any  other 
caufe  irritating  thofe  organs,  fhould  fo  much  more  frequently  bring  on 
vomiting  and  other  diforders  of  the  ftomach,  than  the  ftone  or  any  other 
ftimulating  caufe  in  the  bladder  does ; — why  vomiting  is  a  fymptom  of 
danger  after  child-birth,  lithotomy,  and  other  operations  on  the  parts  in 
the  pelvis ; — why  the  obftructions  of  the  menfes  are  capable  of  occafioning 
ftrangulations*,  belching,  cholics,  flomach-achs,  and  even  convulfions  in 
the  extremities ; — why  veficatories,  applied  from  the  ears  to  the  clavicles 
of  children  labouring  under  the  tujjis  convulfiva,  are  frequently  of  great 

fervice  ; 
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fervice ; — why  worms  in  the  ftomach  or  guts  excite  an  itching  in  the 
nofe,  or  grinding  of  the  teeth; — why  irritations  in  the  bowels  or  the  belly 
occafion  fometimes  univerfal  convulfions  of  the  body. 

The  fpinal  nerves  rife  generally  by  a  number  of  difgregated  fibres  from 
both  the  fore  and  back  part  of  the  medulla  fpinalis,  and  foon  after  form  a 
little  knot  or  ganglion,  where  they  acquire  ftrong  coats,  and  are  extended 
into  firm  cords.  They  are  diftinguifhed  by  numbers,  according  to  the 
vertebra  from  between  which  they  come  out;  the  fuperior  of  the  two 
bones  forming  the  hole  through  which  they  pafs,  being  the  one  from 
which  the  number  is  applied  to  each  nerve.  There  are  generally  faid  to 
be  thirty  pair  of  them  ;  feven  of  which  come  out  between  the  vertebra  of 
the  neck,  twelve  between  thofe  of  the  back,  five  between  thofe  of  the  loins, 
and  fix  from  the  falfe  vertebra. 

The  first  cervical  pair  of  nerves  comes  out  between  the  firfl  and 
fecond  vertebra  of  the  neck ;  and  having  given  branches  to  join  with  the 
tenth  pair  of  the  head,  the  fecond  cervical  and  intercoflal,  and  to  ferve 
the  mufcles  that  bend  the  neck,  it  fends  its  largeft  branches  backwards 
to  the  extenfor  mufcles  of  the  head  and  neck ;  fome  of  which  piercing 
through  thefe  mufcles,  run  up  on  the  occiput  to  be  loft:  in  the  teguments 
here ;  and  many  fibres  of  it  advance  fo  far  forward,  as  to  be  connected 
with  the  fibrils  of  the  firft  branch  of  the  fifth  pair  of  the  head,  and  of  the 

portlo  dura  of  the  auditory  nerve.  Hence  poffibly  it  is  that  a  clavus  hy~ 

ftericus  changes  fuddenly  fometimes  from  the  forehead  to  a  violent  pain 
and  fpafm  in  the  back-part  of  the  head  and  neck. 

The  second  cervical  is  fbon  joined  by  fome  branches  to  the  ninth 
of  the  head  and  intercoftal,  and  to  the  firfl  and  third  of  the  neck  ;  then 
has  a  large  branch  that  comes  out  at  the  exterior  edge  of  the  Jlcrno-majloi- 
deus  mufcle,  where  it  joins  with  the  accejforius  of  the  eighth  pair ;  and  is 
afterwards  diflributed  to  the  platifma  myoides,  teguments  of  the  fide  of  the 
neck  and  head,  parotid  gland,  and  external  ear,  being  connected  to  the 
portla  dura  of  the  auditory  nerve,  and  to  the  firft  cervical.  The  remain- 
der of  this  fecond  cervical  is  fpent  on  the  levator  fcapula  and  the  extenfors 
of  the  neck  and  head.  Generally  a  large  branch  is  here  fent  off  to  join 
the  accejforius  of  the  eighth  pair,  near  the  fuperior  angle  of  the  fcapula. 

To  the  irritation  of  the  branches  of  this  nerve  it  probably  is,  that,  in 

an- 
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an  inflammation  of  the  parotid  gland,  the  neck  is  pained  fo  far  down  as 
the  clavicle,  the  head  is  drawn  towards  the  fhoulder  of  the  affected  fide, 
and  the  chin  is  turned  to  the  other  fide.  In  opening  the  external  jugu- 
lar vein,  no  operator  can  promife  not  to  touch  fome  of  the  cutaneous 
branches  of  this  nerve  with  the  lancet ;  which  occafions  a  fharp  pricking 
pain  in  the  mean  time,  and  a  numbnefs  of  the  fkin  near  the  orifice  for 
fome  time  after. 

The  third  pair  of  the  neck  paffes  out  between  the  third  and  fourth 
cervical  vertebra,  having  immediately  a  communication  with  the  fecond, 
and  fending  down  a  branch,  which,  being  joined  by  a  branch  from  the 
fourth  cervical,  forms  the  phrenic  nerve.  This,  defcending,  enters  the 
thorax  between  the  fubclavian  vein  and  artery  ;  and  then  being  received 
into  a  groove  formed  for  it  in  the  pericardium,  it  has  its  courfe  along  this 
capfula  of  the  heart,  till  it  is  loft  in  the  middle  part  of  the  diaphragm. 
The  right  phrenic  has  a  ftraight  courfe ;  but  the  left  one  is  obliged  to 
make  a  considerable  turn  outwards  to  go  over  the  prominent  part  of  the 
pericardium  where  the  point  of  the  heart  is  lodged.  Hence,  in  violent  pal- 
pitations of  the  heart,  a  pungent  acute  pain  is  felt  near  the  left  orifice  of 

the  ftomach.  The  middle  of  the  diaphragm  fcarce  could  have  been 

fupplied  by  any  other  nerve  which  could  have  had  fuch  a  ftraight  courfe 
as  the  phrenic  has.  If  the  fubclavian  artery  and  vein  have  any  effect  upon 
this  nerve,  I  do  not  know  it. 

The  other  branches  of  the  third  cervical  nerve  are  diftributed  to  the 
mufeles  and  teguments  at  the  lower  part  of  the  neck  and  top  of  the  fhoul- 
der.  No  wonder  then  that  an  inflammation  of  the  liver  or  fpleen,  an 
abfeefs  in  the  lungs  adhering  to  the  diaphragm,  or  any  other  caufe  ca- 
pable of  irritating  the  diaphragm,  fhould  be  attended  with  a  fharp  pain 
on  the  top  of  the  fhoulder,  as  well  as  wounds,  ulcers,  &c.  of  this  mufcle 

itfelf.  If  the  irritation  of  this  mufcle  is  very  violent,  it  may  occafion 

that  convulfive  contraction  of  the  diaphragm  which  is  called  an  hiccough  ; 
and  therefore  an  hiccough  in  an  inflammation  of  the  liver,  has  beenjuftly 
declared  to  be  an  ill  fymptom. 

An  irritation  of  the  thoracic  nerves  which  produces  fneezing,  may 
fometimes  free  the  phrenic  nerves  from  any  fpafm  they  occafion  ;  fo  that 
fneezing  fometimes  takes  away  the  hiccough ;  and  a  derivation  of  the 

fluid 
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fluid  of  the  nerves  any  other  way  may  do  the  fame  thing :  Or  the  hic- 
cough may  alfo  be  fometimes  cured,  by  drawing  up  into  the  nofe  the 
fmoke  of  burning  paper  or  other  acrid  fumes,  fwallowing  pungent  or 
aromatic  medicines,  and  by  a  furprife,  or  any  other  ftrong  application 
of  the  mind  in  thinking,  or  in  diftinguifhing  objects  :  Or  when  all  thefe 
have  failed,  it  has  been  put  away  by  the  brifk  Jlimulus  of  a  bliftering  pla- 
fter  applied  to  the  back. 

The  fourth  cervical  nerve,  after  fending  off  that  branch  which 
joins  with  the  third  to  form  the  phrenic,  and  beftowing  twigs  on  the 
mufcles  and  glands  of  the  neck,  runs  to  the  arm-pit,  where  it  meets  with 
the  fifth,  sixth,  and  seventh  cervicals,  and  first  dorsal,  that 
efcape  in  the  interftices  of  the  mufculi  jcalcni,  to  come  at  the  arm-pit, 
where  they  join,  feparate,  and  rejoin,  in  a  way  fcarce  to  be  rightly  ex- 
prefled  in  words  ;  and  after  giving  feveral  confiderable  nerves  to  the 
mufcles  and  teguments  which  cover  the  thorax,  they  divide  into  feveral 
branches,  to  be  diftributed  to  all  the  parts  of  the  fuperior  extremity.  Se- 
ven of  thefe  branches  I  fhall  defcribe  under  particular  names. 

1.  Scapularis  runs  ftraight  to  the  cavitas  femilunata  of  the  upper  cojla 
of  the fcapula,  which  is  a  hole  in  the  recent  fubject,  by  a  ligament  being 
extended  from  one  angle  of  the  bone  to  the  other,  giving  nerves  in  its  way 
to  the  mufcles  of  the  fcapula.  When  it  has  pafled  this  hole,  it  fupplies 
the  fupra  fpinatus  mufcle  ;  and  then  defcending  at  the  anterior  root  of  the 
fpinc  of  the  fcapula,  it  is  loft  in  the  other  mufcles  that  lie  on  the  dorfum  of 

that  bone.  ;  ■ 

2.  Articularis  finks  downwards  at  the  axilla,  to  get  below  the  neck 
of  the  head  of  the  os  humeri,  and  to  mount  again  at  the  back-part  of  it ; 
fo  that  it  almoft  furrounds  the  articulation,  and  is  diftributed  to  the 
mufcles  that  draw  the  arm  back,  and  to  thofe  that  raife  it  up. 

3.  Cutaneus  runs  down  the  fore-part  of  the  arm  near  the  Ikin,  to 
which  it  gives  off  branches  ;  and  then  divides  on  the  infide  of  the  fore- 
arm into  feveral  nerves,  which  fupply  the  teguments  there,  and  on  the 
palm  of  the  hand.  In  opening  the  bafilic  vein  of  the  arm,  at  the  or- 
dinary place,  the  fame  fymptoms  are  fometimes  produced  as  in  opening 
the  external  jugular  vein,  and  from  a  like  caufe,  to  wit,  from  hurting  a 
branch  of  this  cutaneous  nerve  with  the  lancet. 

2i  z  4^  Musculo- 
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4.  Musculo-cutaneus,  or perforans  Cafferi,  paffes  through  the  coraco- 
brachialis  mufcle ;  and  after  fupplying  the  biceps  flexor  cubiti  and  bra- 
chiaus  internus,  paffes  behind  the  tendon  of  the  biceps,  and  over  the  ce- 
phalic vein,  to  be  beftowed  on  the  teguments  on  the  outfide  of  the  fore- 
arm and  back  of  the  hand.  This  nerve  is  fometimes  hurt  in  opening 

the  cephalic  vein,  and  caufes  pain  and  numbnefs  for  a  fhort  time. 

5.  Muscularis  has  a  fpiral  courfe  from  the  axilla,  under  the  os  humeri, 
and  backward  to  the  external  part  of  that  bone ;  fupplying  by  the  way 
the  extenfor  mufcles  of  the  fore-arm,  to  which  it  runs  between  the  two 

brachial  mufcles,  and  within  the  fupinator  radii  Idngus.  At  the  upper 

part  of  the  fore- arm,  it  fends  off  a  branch,  which  accompanies  the  fupi- 
nator longus  till  it  comes  near  the  wrifl,  where  it  paffes  obliquely  over  the 

radius,  to  be  loft  in  the  back  of  the  hand  and  fingers.  The  principal 

part  of  this  nerve  pierces  through  the  fupinator  radii  brevis,  to  ferve  the 
mufcles  that  extend  the  hand  and  fingers,  whofe  actions  are  not  injured 
when  the  fupinator  acts. 

6.  Ulnaris  is  extended  along  the  inlide  of  the  arm,  to  give  nerves  to 
the  mufcles  that  extend  the  fore- arm  and  to  the  teguments  of  the  elbow  : 
towards  the  lower  part  of  the  arm,  it  flants  a  little  backward  to  come  at  the 
groove  behind  the  internal  condyle  of  the  os  humeri,  through  which  it 
runs  to  the  ulna.  In  its  courfe  along  this  bone,  it  ferves  the  neighbour- 
ing mufcles  and  teguments  ;  and  as  it  comes  near  the  wrift,  it  detaches 
a  branch  obliquely  over  the  ulna  to  the  back  of  the  hand,  to  be  loft  in 
the  convex  part  of  feveral  fingers.  The  larger  part  of  the  nerve  goes 
ftraight  forward  to  the  internal  fide  of  the  os  pififorme  of  the  wrifl ;  where 
it  fends  off  a  branch  which  finks  under  the  large  tendons  in  the  palm,  to 
go  crofs  to  the  other  fide  of  the  wrifl,  ferving  the  mufculi  lumbricales  and 
interoffei,  and  at  laft  terminating  in  the  fhort  mufcles  of  the  thumb  and 
fore- finger.  What  remains  of  the  ulnar  nerve,  after  fupplying  the  fhort 
mufcles  of  the  little-finger,  divides  into  three  branches  ;  whereof  two  are 
extended  along  the  fides  of  the  fheath  of  the  tendons  of  the  flexors  of  the 
little -finger,  to  furnifh  the  concave  fide  of  that  finger ;  and  the  third 
branch  is  difpofed  in  the  fame  way  upon  the  fide  of  the  ring-finger  next 
to  the  little-finger. 

When  we  lean  or  prefs  on  the  internal  condyle  of  the  os  humeri,  the 
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numbnefs  and  prickling  we  frequently  feel,  point  out  the  courfe  of  this 
nerve.  I  have  feen  a  weaknefs  and  atrophy  in  the  parts  which  I  mention- 
ed this  nerve  to  be  fent  to,  after  a  wound  in  the  internal  lower  part  of 
the  arm. 

7.  Radialis  accompanies  the  humeral  artery  to  the  bending  of  the 
elbow,  ferving  the  flexors  of  the  cubit  in  its  way ;  then  palling  through 
the  pronator  radii  teres  mufcle,  it  gives  nerves  to  the  mufcles  on  the  fore- 
part of  the  fore-arm,  and  continues  its  courfe  near  to  the  radius,  bellow- 
ing branches  on  the  circumjacent  mufcles.  Near  the  wrift,  it  fometimes 
gives  off  a  nerve  which  is  diftributed  to  the  back  of  the  hand,  and  the 
convex  part  of  the  thumb  and  feveral  of  the  fingers,  inftead  of  the  branch 
of  the  mufcular.  The  larger  part  of  this  nerve,  paffing  behind  the  annu- 
lar ligament  of  the  wrift,  gives  nerves  to  the  fhort  mufcles  of  the  thumb  ; 
and  afterwards  fends  a  branch  along  each  fide  of  the  fheath  of  the  ten- 
dons of  the  flexors  of  the  thumb,  fore-finger,  mid-finger,  and  one  branch 
to  the  fide  of  the  ring-finger,  next  to  the  middle  one,  to  be  loft  on  the 
concave  fide  of  thofe  fingers. 

Though  the  radial  nerve  pafTes  through  the  pronator  mufcle,  and  the 
mufcular  nerve  feems  to  be  ftill  more  unfavourably  placed  within  the  Supi- 
nator brevis,  yet  the  action  of  thefe  mufcles  does  not  feem  to  have  any 
effect  in  hindering  the  influence  of  thefe  nerves ;  for  the  finders  or  hand 
can  be  bended  while  pronation  is  performing  vigoroufly,  and  they  can 
be  extended  while  fupination  is  exercifed. 

The  manner  of  the  going  off  of  thefe  nerves  of  the  fingers,  both  from 
the  ulnar  and  radial,  is,  that  a  fingle  branch  is  fent  from  the  trunk  to  the 
fide  of  the  thumb  and  little -finger  fartheft  from  the  other  fingers ;  and 
all  the  reft  are  fupplied  by  a  trunk  of  a  nerve,  which  fplits  into  two,  fome 
way  before  it  comes  as  far  as  the  end  of  the  metacarpus,  to  run  along  the 
fides  of  different  fingers  that  are  neareft  to  each  other. 

It  might  have  been  obferved,  that,  in  defcribing  the  pofterior  branches 
of  the  ulnar  and  mufcular  nerve,  I  did  not  mention  the  particular  fingers, 
to  the  convex  part  of  which  they  are  diftributed.  My  reafon  for  this 
omiffion  is  the  uncertainty  of  their  diftribution  :  for  though  fometimes 
thefe  pofterior  branches  go  to  the  fame  fingers,  to  the  concave  part  of 
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*  which  the  anterior  branches  of  the  ulnar  and  radial  are  Tent,  yet  frequently 
they  are  diftributed  otherwife. 

The  fituation  of  thefe  brachial  nerves  in  the  axilla  may  let  us  fee  how 
a  weaknefs  and  atrophy  may  be  brought  on  the  arms  by  long-continued 
preffure  of  crutches,  or  fuch  other  hard  fub fiances,  on  this  part ;  and  the 
courfe  of  them  from  the  neck  to  the  arm  may  teach  us,  how  much  better 
effects  veficatories,  or  ftimulating  nervous  medicines,  would  have,  when 
applied  to  the  ildn,  covering  the  tranfverfe  proceiTes  of  the  'vertebra  of 
the  neck,  or  at  the  axilla,  than  when  they  are  put  between  the  moulders, 
or  upon  the  fpinal  proceffes,  in  convulfions  or  palfies  of  the  fuperior  ex- 
tremities, where  a  Jiimulus  is  required. 

The  twelve  dorsal  nerves  of  each  fide,  as  foon  as  they  efcape  from 
between  the  vertebra,  fend  a  branch  forward  to  join  the  intercoftal,  by 
which  a  communication  is  made  among  them  all ;  and  they  foon  likewife 
give  branches  backwards  to  the  mufcles  that  raife  the  trunk  of  the  body, 
their  principal  trunk  being  extended  outwards  to  come  at  the  furrow  in 
the  lower  edge  of  each  rib,  in  which  they  run  toward  the  anterior  part 
of  the  thorax,  between  the  internal  and  external  intercoftal  mufcles,  gi- 
ving off  branches  in  their  courfe  to  the  mufcles  and  teguments  of  the 
thorax. 

The  first  dorfal,  as  was  already  obferved,  is  particular  in  this,  that 
it  contributes  to  form  the  brachial  nerves ;  and  that  the  two  branches  of 
the  intercoftal,  which  come  down  to  the  thorax,  form  a  confiderable  gan- 
glion with  it. 

The  six  lower  dorfal  nerves  give  branches  to  the  diaphragm  and  abdo- 
minal mufcles. 

The  twelfth  joins  with  the  firft  lumbar,  and  beflows  nerves  on  the 
muf cuius  quadratus  lumborum  and  iliacus  interims . 

May  not  the  communications  of  all  thefe  nerves  be  one  reafon,  why 
the  parts  they  ferve  act  fo  uniformly  and  conjunctly  in  refpiration,  and 
confpire  together  in  the  convulfive  motions  of  coughing,  meezing,  &c. 

 The  twitching  fpafms  that  happen  fometimes  in  different  parts  of  the 

mufcles  of  the  abdomen,  by  an  irritation  on  the  branches  of  the  lower 
dorfal  nerves,  are  in  danger  of  occafioning  a  miftake  in  practice,  by  their 

refemblance  to  the  colic,  nephritis,  &c.  The  communications  of  thefe 

lower 
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lower  ones  with  the  intercoftals,  may  ferve  to  explain  the  violent  effort  of 
the  abdominal  mufcles  in  a  tenefmus,  and  in  child-bearing. 

As  the  intercoflal  is  larger  in  the  thorax  than  any  where  elfe,  and  feems 
to  diminifh  gradually  as  it  afcends  and  defcends,  there  is  caufe  to  fufpect, 
that  this  is  the  trunk  from  which  the  fuperior  and  inferior  pairs  are  fent 
as  branches. 

The  five  lumbar  nerves  on  each  fide  communicate  with  the  interco- 
ftal  and  with  each  other,  and  give  branches  backwards  to  the  loins. 

The  first  communicates  with  the  laft  dorfal,  fends  branches  to  the 
abdominal  mufcles,  to  the  pfoas  and  iliacus,  and  to  the  teguments  and 
mufcles  on  the  fore-part  of  the  thigh ;  while  its  principal  branch  joins 
with  the  other  nerves  to  form  the  crural  nerve. 

The  second  lumbar  nerve  paffes  through  (he pfoas  mufcle,  and  is  di- 
stributed nearly  in  the  fame  way  as  the  former  :  as  is  alfo  the  third. 

Branches  of  the  fecond,  third ',  and  fourth,  make  up  one  trunk,  which 
runs  along  the  fore-part  of  the  pelvis ;  and,  pairing  in  the  notch  at  the 
fore-part  of  the  great  hole  common  to  the  os  pubis  and  ifchium,  is  fpent  on 
the  adduclor  mufcles,  and  on  the  teguments  on  the  inlide  of  the  thigh. 
This  nerve  is  called  the  obturator,  or  posterior  crural  nerve. 

By  united  branches  from  the  firf,  fecond,  third,  and  fourth  lumbar 
nerves,  a  nerve  is  formed  that  runs  along  the  pfoas  mufcle,  to  efcapewith 
the  external  iliac  veffels  out  of  the  abdomen,  below  the  tendinous  arcade  of 
the  external  oblique  mufcle.  This  nerve,  which  is  named  the  anterior 
crural,  is  diftributed  principally  to  the  mufcles  and  teguments  on  the 
fore-part  of  the  thigh.  A  branch,  however,  of  this  nerve,  runs  down 
the  infide  of  the  leg  to  the  upper  part  of  the  foot,  keeping  near  to  the  vena 
faphana ;  in  opening  of  which  with  a  lancet  at  the  ankle,  the  nerve  is 
fometimes  hurt,  and  occafions  fharp  pain  at  the  time  of  the  operation, 
and  numbnefs  afterwards. 

The  remainder  of  the  fourth  lumbar  and  the  fifth  join  in  compoiing 
the  largeft  nerve  of  the  body ;  which  is  foon  to  be  defcribed. 

Whoever  attends  to  the  courfe  of  thefe  lumbar  nerves,  and  of  the  fper- 
matic  veffels  and  nerves  upon  the  pfoas  mufcle,  with  the  oblique  paffage 
of  the  ureter  over  that  mufcle,  will  not  be  furprifed,  that,  when  a  (tone  is 
paffing  in  this  canal,  or  even  when  it  is  inflamed,  the  trunk  of  the  body 

cannot 
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cannot  be  raifed  ere£t  without  great  pain ;  or  that  the  fkin  of  the  thigh 
becomes  lefs  fenfible,  and  the  thigh  is  drawn  forward ;  and  that  the  te- 
fticle  often  fwells,  and  is  drawn  convulfively  towards  the  ring  of  the  ab- 
dominal mufcles. 

The  sixth  pair  of  the  falfe  vertebiue  confift  each  of  fmall  pofierior 
branches  fent  to  the  hips,  and  of  large  anterior  branches. 

The  firfi,  fecond,  and  third,  after  coming  through  the  three  upper  holes 
in  the  fore-part  of  the  os  facrum,  join  together  with  the  fourth  and  fifth 
of  the  loins,  to  form  the  largeft  nerve  of  the  body,  which  is  well  known 
by  the  name  of  sciatic  or  ischiatic  nerve:  This,  after  fending  large 
nerves  to  the  different  parts  of  the  pelvis,  and  to  the  external  parts  of  ge- 
neration and  the  podex,  as  alfo  to  the  mufcles  of  the  hips,  pafTes  behind 
the  great  tuber  of  the  os  ifchium,  and  then  over  the  quadrigem'mi  mufcles  to 
run  down  near  to  the  bone  of  the  thigh  at  its  back-part,  giving  off  nerves 
to  the  neighbouring  mufcles  and  teguments.  Some  way  above  the  ham, 
where  it  has  the  name  of  the  poplitcsus  nerve,  it  fends  off  a  large  branch 
that  pafTes  over  the  fibula,  and,  finking  in  among  the  mufcles  on  the  ante-  ' 
rior  external  part  of  the  leg,  runs  down  to  the  foot,  to  be  loft  in  the  up- 
per part  of  the  larger  toes,  fupplying  the  neighbouring  mufcles  and  te- 
guments every  where  in  its  paffage.  The  larger  branch  of  the  fciatic, 
after  giving  branches  to  the  mufcles  and  teguments  about  the  ham  and 
knee,  and  fending  a  large  cutaneous  nerve  down  the  calf  of  the  leg,  to 
be  loft  at  laft  on  the  outfide  of  the  foot  and  upper  part  of  the  leffer  toes, 
fmks  below  the  gemellus  mufcle,  and  diflributes  nerves  to  the  mufcles  on 
the  back  of  the  leg ;  among  which  it  continues  its  courfe,  till,  paffing 
behind  the  internal  malleolus,  and  in  the  internal  hollow  of  the  os  calcis, 
it  divides  into  the  two  plantar  nerves  :  The  internal  of  which  is  diflri- 
buted  to  the  toes  in  the  fame  manner  that  the  radial  nerve  of  the  hand 
ferves  the  concave  fide  of  the  thumb  and  fingers  ;  and  the  external  plan- 
tar is  divided  and  diftributed  to  the  fole  of  the  foot  and  toes,  nearly^  as 
the  ulnar  nerve  is  in  the  palm  of  the  hand,  and  in  the  concave  part  of 
the  fingers. 

Several  branches  of  thefe  nerves,   that  ferve  the  inferior  extremities, 
pierce  through  mufcles. 

By  applying  what  was  faid  of  the  nerves  in  general  to  the  particular 
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distribution  of  the  nerves  of  the  inferior  extremities,  we  may  fee,  How  people 
with  fractured  legs,  efpecially  where  there  are  fplinters,  mould  be  sub- 
ject to  convulsive  ftartings  of  the  fractured  member:  Why,  upon  ty- 
ing the  blood-vesTels  in  an  amputation  of  the  leg,  the  patients  mould 
fometimes  complain  of  violent  pain  in  their  toes  ; — why  fuch  patients 
mould  alfo  be  troubled  with  ftartings  ; — why,  for  a  considerable  time 
after  the  amputation  of  the  difeafed  limb,  when  the  fuppuration  is  well 
advanced,  they  mould  complain  of  pain  in  the  fore  which  occasioned  the 
amputation. 

The  fourth,  which,  with  the  two  following,  is  much  fmaller  than 
the  three  fuperior,  foon  is  loft  in  the  vefica  urinaria  and  intejlinum  reclum. 

The  fifth  comes  forward  between  the  extremity  of  the  os  facrum  and 
coccygis,  to  be  diftributed  principally  to  the  levatores  ani. 

The  sixth,  which  fome  think  to  be  only  a  production  of  the  dura 
mater,  advances  forward  below  the  broad  moulders  of  the  first  bone  of 
the  os  coccygis,  and  is  loft  in  the  fphincler  ani  and  teguments  covering  it. 

The  branches  of  the  four  laft  cervical  nerves,  and  of  the  firft  dorfal, 
which  are  beftowed  on  the  fuperior  extremities,  and  the  two  crurals,  with 
the  fciatic,  which  are  diftributed  to  the  inferior  extremities,  are  much  larger 
proportionally  to  the  parts  they  ferve,  than  the  nerves  of  the  trunk  of  the 
body,  and  efpecially  of  the  vifcera,  are ;  and  for  a  very  good  reafon,  that,  in 
the  moft  common  necefTary  actions  of  life,  a  funicient  quantity  of  fluid, 
on  which  the  influence  of  nerves  feems  to  depend,  may  be  fupplied  to 
the  mufcles  there,  which  are  obliged  to  perform  more  frequent  and  vio- 
lent contractions  than  any  other  parts  do. — The  fize  of  the  nerves  of  the 
inferior  extremities  feems  larger  proportionally  than  in  the  fuperior  extremi- 
ties ;  the  inferior  extremities  having  the  weight  of  the  whole  body  to  fuftain, 
and  that  frequently  at  a  great  difadvantage. — What  the  effect  is  of  the 
nerves  here  being  injured,  we  fee  daily,  when  people  happen,  by  fitting 
wrong,  to  comprefs  the  fciatic  nerve  j  they  are  incapable  for  fome  time 
after  to  fupport  themfelves  on  the  affected  extremity:  And  this  is  ftill 
more  remarkable  in  the  fciatic  or  hip-gout,  in  which  the  member  is  not 
only  weakened,  but  gradually  fhrivels  and  waftes. 
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WHILE  our  fenfes  and  judgment  are  in  the  prefent  imperfect  ftate, 
it  is  no  wonder  that  men  mould  differ  widely  in  their  opinions 
of  things,  and  fo  in  the  confequences  they  draw  from  the  appearances  in 
nature.  Such  is  the  cafe  at  prefent  between  my  ingenious  valuable  friend 
Mr  Gibfon  and  me.  He  has  given  a  learned  critical  account  of  the  different 
opinions  concerning  the  "  nourifhment  of  fcetufes"  in  the  Edin.  Med. 
Effays,  Vol.  I.  art.  xiii.  where,  after  examining  the  arguments  made  ufe 
of  for  proving  their  nourilhment  to  be  conveyed  by  the  navel  only,  he 
concludes  them  to  be  infufficient,  and  fupports  the  doctrine  of  the  ali- 
ment being  received  by  both  the  mouth  and  navel.  I  formerly  wrote  Mr 
Chefelden,  and  he  publifhed  fome  facts  ferving  principally  for  proving 
the  negative  of  a  foetus  taking  its  food  at  the  mouth :  fo  that  Mr  Gibfon 
very  juftly  names  me  as  one  of  thofe  who  differ  in  opinion  from  him, 
which  I  cannot  help  doing  jftill ;  and  therefore  believe  myfelf  engaged  to 
give  my  reafons  of  diffent ;  fince  there  is  no  certainty  that  Dr  Bellenger, 
whom  he  more  directly  attacks,  either  has  feen,  or  will  anfwer,  my  friend's 
effay. 
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Mr  Gibfon  having  already  mentioned  the  moft  material  arguments 
made  ufe  of  to  fupport  the  doctrine  he  favours,  I  {hall  faithfully  re- 
present any  other  reafons  furnimed  by  books,  or  my  own  reflections, 
which  favour  his  fide  of  the  queftion  ;  and  therefore  replies  will  be  at 
leaft  fhorter,  if  not  unneceffary. 

I  mall  pafs  without  any  examination  Alcmceon's  opinion  of  the  foetus 
receiving  its  nourifhment  by  the  pores  or  veffels  on  the  furface  of  its 
body  while  it  is  a-forming  ;  both  becaufe  there  are  no  experiments  for 
proving  whether  the  veins  there  take  in  more  at  this  time  than  the  arte- 
ries throw  out ;  and  that  it  is  not  the  fubjecT:  of  the  prefent  queftion, 
which  only  concerns  the  foetus  after  it  is  formed  ;  whofe  nourifhment  is 
now  all  wed  by  all,  either  to  pafs  from  the  amnios  by  the  mouth  into  its 
chylopoietic  organs,  or  to  be  conveyed  into  its  blood- veffels  by  means  of 
the  umbilical  veffels,  or  to  be  furnifhed  by  both.  I  maintain  the  fecond 
of  thefe  opinions,  and  therefore  endeavour  to  render  the  other  two  im- 
probable ;  though  thereby  I  am  under  the  difadvantage  of  fupporting  a 
negative  proof. 

The  determination  of  the  queftion,  as  now  ftated,  may  be  reduced  to- 
the  folution  of  the  few  following  problems. 

I.  How  far  the  mouth  or  umbilical  veffels  are  neceffary  to  the  nourifh- 
ment of  fcetufes. 

II.  Whether  the  liquor  of  the  amnios  is  proper  food  for  a  foetus. 

III.  "Whether  this  liquor  paffes  into  the  ftomach  of  a  foetus. 

I  fhall  firft  confider  thefe  problems,  fo  far  as  they  relate  to  viviparous 
animals ;  and  fhall,  in  another  fection,  examine,  *  How  far  the  analogy 

*  of  oviparous  animals,  and  of  plants,  ferves  to  explain  or  confirm  the 

*  folutions  which  I  give  to  the  foregoing  problems.' 

SECTION  I. 

In  treating  this  fubjeel,  I  muft  beg  leave  to  throw  away  that  humble 
regard  to  authority,  which  bore  fovereign  fway  in  the  fchools  of  phyfic 
fo  long,  and  to  pafs  all  the  hypothetical  reafbnings  to  be  met  with  in 

books. 
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books,  unmentioned.  It  is  only  well-vouched  facts,  and  reafonable  con- 
fequences  from  them,  that  I  will  take  any  notice  of ;  for  on  thefe,  and 
on  thefe  only,  it  is,  that  a  rational  foundation  of  any  part  of  medicine  can 
be  laid.  The  flrft  thing  therefore  which  I  mall  do,  is  to  fet  down  fuch 
facts  as  I  may  have  occafion  to  affume  in  my  fubfequent  reafoning,  toge- 
ther with  fome  others,  ferving  either  to  confirm  and  eftablim  thofe,  or 
to  render  them  more  clear  and  intelligible;  though  few  of  them  are  new, 
yet  mod  of  them  are  neglected  in  the  common  books  of  anatomy,  and  no 
author  of  my  acquaintance  has  collected  them. 

That  the  truth  of  thefe  facts  may  be  more  unquestionable,  I  mail  either 
point  out  the  manner  in  which  others  may  obferve  them ;  or  where  I 
had  not  the  opportunity  of  an  exact  enough  examination  myfelf,  I  fhall 
quote  my  vouchers,  who  are  authors  of  the  beft  charcters  for  knowledge 
and  candour:  And  if  I  affirm  at  any  time  the  being  or  flructure  of  things 
that  are  not  demonftrable  to  the  fight,  I  fhall  fet  down  other  facts  from 
which  they  feem  to  be  plainly  and  necefTarily  concluded  to  be  true.  But, 
becaufe  my  defign  confines  me  from  entering  into  very  particular  minute 
defcriptions,  I  generally  refer  to  books  where  fuch  defcriptions  are  to  be 
had,  fo  that  thofe  who  delire  to  be  more  fully  inftructed  may  know  where 
to  be  informed;  and  others  who  do  not  incline  to  give  themfelves  any 
further  trouble,  may  believe  as  well  as  they  pleafe  of  my  honefty,  and  will 
meet  with  no  great  interruption  in  reading  by  the  fmall  mark  of  refe- 
rence to  the  quotations.. 

The  Preliminary  Facts. 

i.  The  human  uterus  has  numerous  orifices  of  vefTels  opening  into  its 
cavities  to  pour  out  liquors  there  [a). 

Thefe  liquors  may  at  any  time  be  feen  oozing  out,  by  gently  prefling 
the  fubflance  of  an  opened  uterus. 

i.  Towards  the  fundus  of  the  womb  efpecially,  thefe  orifices  are 
found  to  be  the  extremities  of  canals  that  come  out  from  larger  cavities 
lodged  within  the  fubftance  of  the  womb ;  thefe  cavities  are  commonly 
called  Jimifes  (b), 

3-  Tlie 

(a)  Tho.  Bartholin.  Anat.  Reform,  lib.  i.  cap.  28.  Santorin.  Ooferv.  Anat.  cap.  xi.  §  ir. 
{!>)  Bartholin.  Anat.  Reform,  lib.  i.  cap.  28.   Morgagn.  Adverf.  Anat.  iv.  animad.  26,  27. 
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3.  The  finufes  are  much  of  the  fame  texture  with  the  cells  of  the 
fpleen,  or  rather  of  the  corpora  cavemofa  penis,  being  membranous  cavities 
communicating  with  each  other,  and  having  numerous  arteries  fpread  on 
them,  whofe  lateral  branches  open  into  the  cells,  from  which  veins  go  out 
to  be  joined  to  other  veins  that  return  the  blood  from  the  other  parts 
of  the  womb  [a). 

4.  Thefe  finufes  are  diflended  with  blood  in  the  time  of  the  menfes, 
when  their  orifices  alfo  are  enlarged  (b). 

I  have  feen  this  in  feveral  women  I  dhTected. 

5.  During  the  time  of  pregnancy,  the  finufes  and  their  canals  that 
open  into  the  womb  are  gradually  diftended  and  enlarged. 

In  a  woman  who  died  three  or  four  months  gone  with  child,  I  faw  the 
orifices  of  thefe  canals  large  enough  to  receive  a  goofe-quill,  the  finufes 
being  confiderably  larger.  At  the  end  of  nine  months  the  finufes  can 
contain  the  point  of  the  largeft  finger  (c),  and  the  canals  from  them  can 
receive  the  little  finger  (d).    This  I  faw  in  two  wombs. 

6.  Befides  the  reticular  bundles  of  mufcular  fibres,  which  enter  into 
the  ftructure  of  the  womb  (<?),  I  have  twice  feen,  where  the  placenta  ad- 
hered, what  agreed  exactly  with  Ruyfch's  defcription  and  picture  of  what 
he  calls  the  orbicular  mufcle  (/):  but,  having  miffed  it  in  four  other  fit 
fubjecls,  and  confidering  the  thicknefs,  foftnefs,  and  fucculency  of  the  vil- 
lous and  internal  cellular  coats  covering  the  inner  fide  of  the  mufcular 
fibres  of  the  womb,  I  fufpected  that  I  had  too  much  faith  in  Ruyfch,  and 
therefore  too  haftily,  without  fufficient  examination,  concluded  what  had 
an  orbicular  appearance  on  the  internal  furface  of  the  womb  of  the 
firft  two  fubjecls  to  be  mufcular;  I  now  rather  believe  it  to  be  only  a 
print  made  by  the  placenta  upon  the  foft  furface  of  the  womb. 

7.  The  placenta  generally  adheres  to,  or  near  to,  the  fundus  of  the 
womb. 

All  agree  in  this.  In  five  women  with  child,  whom  I  had  occafion  to 
open,  the  placenta  adhered  to  the  interior  part  of  the  fundus. 

8.  The 

{a)  Malpigh.  in  epift.  ad  Spon. — Littre,  in  Memoires  de  l'Acad.  des  Sciences,  1701. 
{b)  Bartholin.  Anat.  Ref.  lib  i.  cap.  28.    Morgagn.  Adverf.  Anat.  i.  §  33.  Adv.  iv.  §  27. 

(c)  Santorin.  Obfer.  Anat.  cap.  11.  §9.    Morgagn.  Adv.  Anat.  iv.  §  29. 

(d)  Morgagn.  ibid.  (e)  Malpigh.  in  epift.  ad  Spon. 
(/}  Ruyfch,  Epift.  de  mufc.  in  fundo  uteri. 
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8.  The  placenta  is  covered,  on  the  fide  next  to  the  womb,  with  a  fine 
membranous  continuation  of  the  chorion  (a). 

I  faw  this  diftinctly  in  the  five  fubjects  I  directed. 

9.  The  extremities  of  the  umbilical  veffels  pierce  this  membrane,  and 
mew  their  very  fmall  orifices  on  its  fide  next  to  the  uterus ;  and  therefore 
it  is  compared  to  the  villous  coat  of  the  interlines  (b). 

The  orifices  of  thefe  veffels  of  the  villous  furface  of  the  placenta  are  fo 
fmall,  that  even  lukewarm  water,  injected  by  the  umbilical  arteries,  or  by 
the  vein  of  a  placenta  which  had  this  membrane  entire,  when  pufhed  with 
all  the  force  that  I  could  apply  to  the  fyringe,  only  oozed  out  at  a  num- 
ber of  fuch  fmall  orifices  as  I  could  not  perceive,  and  it  came  out  fo 
fiowly  that  I  was  unable  to  continue  pufhing  the  fyringe  till  I  could  make 
eight  ounces  of  the  water  pafs  through  them.  When  oil  of  turpentine 
with  the  fineft  powder  of  vermilion  was  injected,  the  oil  oozed  out,  but 
brought  none  of  the  powder  with  it,  though  the  oil  which  returned  into 
the  umbilical  vein,  when  the  injection  was  thrown  in  by  the  arteries,  was 
coloured  with  the  vermilion. 

10.  The  allantois  was  carefully  fought  for  in  all  the  five  fubjects  I 
opened;  but  we  could  fee  no  fuch  cavity,  or  liquor  in  it.  The  mem- 
branes had  a  loofe  connection,  by  a  cellular  fubftance,  and  a  fine  trans- 
parent membrane  was  obferved  between  the  chorion  and  amnios. 

1 1 .  The  uteri  of  other  animals  have  veffels  opening  into  their  cavities, 
as  well  as  the  human  womb,  and  the  fame  trial  difcovers  them;  and 
during  gravidation,  the  internal  membrane  becomes  villous,  and  has  a 
thick  fuccalent  cellular  fubftance  interpofed  between  it  and  the  mufcu- 
lar  coat. 

12.  The  membranous  continuation  of  the  chorion  is  not  fo  evident  on 
the  exterior  furface  of  the  placentae  of  brutes,  as  in  the  human  fubject ; 
but  their  fecundines  have  numerous  orifices  of  the  umbilical  veffels  open- 
ing on  their  furface  next  tm  the  uterus,  as  is  evidently  demonstrated  by  in- 
jecting a  thin  liquor  into  the  umbilical  vein  or  arteries;  for  it  foon  comes 
running  out  every  where  from  the  exterior  furface  of  the  placenta  and  cho- 
rion, 

(a)  Ruyfch  Thef.  Anat.  xi.  Afler.  iv.  n.  18.  not.  s.  &  Thef,  v.  n.  41.— Santorin.  Obferv. 
Anat.  cap.  1 1 .  §  11. 

(*)  Ruyfch.  Thef,  v.  n.  41.  Rouhault— Memoires  de  l'Acad.  des  Sciences,  1714,  &  1717%. 
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rion,  carrying  the  powder  of  vermilion  or  verdigreafe  along  with  it ; 
which  {hews  the  extremities  of  the  veffels  to  be  larger  here  than  the  villous 
membrane  of  the  human  placenta,  §  9. 

13.  The  mother  fupplies  liquors  to  the  foetus,  which  returns  others  to 
the  mother  by  means  of  the  uterine  and  umbilical  veffels. 

This  feems  to  be  plainly  proved  by  obfervations.  Fcetufes,  whofe  pla- 
centae were  not  in  the  leaft  feparated  from  the  uterus,  have  been  quite 
exhaufted  of  blood  by  the  mother's  dying  of  an  haemorrhage  {a) ;  and  I 
have  feen  children  pale  and  weak,  by  violent  flooding  in  the  time  of  la- 
bour. 

14.  When  a  foetus  dies,  or  is  feparated  from  its  fecundines  by  cutting 
the  umbilical  rope,  the  circulation  of  liquors  is  wholly  flopped  in  the  vef- 
fels of  the  fecundines,  and  thefe  become  a  lifelefs  mafs. 

The  experience  of  our  greateft  praclifers  in  midwifery  fufficiently  proves 
this.  They  tell  us,  that  no  haemorrhage  or  difcharge  of  any  other  liquor 
happens  at  the  umbilical  veffels,  upon  the  navel-firing's  being  cut  or 
broke,  after  the  veffels  are  fecured  on  the  fide  of  the  child,  as  I  have  alfo 
feen  frequently :  and  another  proof  is  the  placentae  commonly  feparating 
in  a  fhrivelled  or  fuppurated  flate,  foon  after  the  communication  with  the 
child  is  deftroyed  (£). 

When  one  is  to  obferve  whether  the  umbilical  veffels  have  a  circulation 
of  blood  kept  up  in  them,  after  their  communication  with  the  child  is 
flopped  or  deftroyed,  he  needs  fcarce  be  defired  not  to  miflake  a  few 
drops  of  blood,  fuch  as  would  come  from  an  amputated  limb  of  a  dead 
perfon,  for  an  haemorrhage  ;  but  he  ought  to  obferve  one  caution,  which 
is,  to  make  fure,  before  the  trial,  that  there  is  no  foetus  left  with  its  na- 
vel-firing untied  or  uncut :  for  in  the  cafe  of  twins,  when  often  the  pla- 
centae are  blended,  and  fometimes  one  navel-firing  ferves  both  (c),  tho' 
one  child  is  taken  away,  the  other  may  fill  the  veffels  of  the  placentae, 
and  continue  their  functions  ;  fo  that  an  hemorrhage  would  happen  at  the 
cut,  but  untied,  navel-firing  of  the  firfl  child.    We  have  an  inftance  of 

a 

(a)  Mery,  dans  l'Hift.  de  l'Acad.  des  Sciences,  1708.    Heifter,  Compend.  Anat.  not.  36. 

(b)  Mauriceau,  Maladies  des  Femmcs  groffes,  liv.  2.  chap.  7.  Ruyfch,  in  Thef.  obferv. 
et  adverf. 

(c)  Mem.  de  l'Acad.  des  Sciences,  1 720.    Act.  Medic.  Berol.  dec.  6.  vol.  iv.  §  4. 
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a  mother  and  child  being  almoft  wholly  drained  of  their  blood,  by  the 
midwife's  neglecting  to  tie  the  navel-firing  of  the  nrft  of  the  twins, 
which  was  brought  forth  without  perceiving  that  the  other  ftill  remained 
in  the  womb  (a).  This  cafe  ought  to  be  added  to  the  hiftories  brought 
in  proof  of  §  13. 

15.  That  power  which  phyficians  generally  now  a-days  call  abforp- 
tion,  whereby  the  fmall  open  orifices  of  vefTels  imbibe  liquors  lodged  in 
the  cavities  of  the  body,  is  obferved  to  increafe  or  diminifh  proportionally 
to  the  ftrength  or  weaknefs  of  the  creature. 

In  difeafes  where  the  contraction  of  the  vefTels  is  too  great,  as  in  moft 
of  thofe  that  are  called  acute,  there  is  fcarce  as  much  moifture  in  the  ca- 
vities or  interfaces  of  the  parts,  as  allows  them  to  flide  eafily  one  upon 
another.  In  health,  the  quantity  of  fuch  liquors  is  moderate,  and  a 
pretty  conftant  equality  is  kept  between  the  action  of  the  exhalants  and  of 
the  abforbents  :  but  when  the  body  turns  weak,  the  exhalants  pour  out 
fo  much  more  than  the  abforbents  can  take  in,  that  all  the  cavities  are 
found  to  contain  confiderable  quantities  of  liquors.  After  death,  the  ac- 
tion of  the  abforbents  feldom  or  never  can  be  fupplied  by  any  mechanical 
preffure.  For  examples  of  what  has  been  faid  concerning  abforption, 
confider  the  common  phenomena  which  are  to  be  obferved  in  the  long 
alimentary  tube,  in  the  large  cavities  of  the  abdomen,  thorax,  pericar- 
dium, &c.  and  in  the  fmaller  cavities  of  the  tunica  cellularis  every  where, 
of  the  cornea,  &c.  both  in  a  found  and  morbid  ftate. 

Hence  we  may  underfland  how  purgatives  or  diuretics  may  ferve  to 
drain  off  extravafated  hydropic  waters,  by  ftimulating  the  veffels  to  a 
ftronger  abforption ;  and  how  corroborants  may  produce  the  like  effect, 
though  more  flowly. 

16.  The  liquors  (§  13.)  are  not  carried  from  the  mother  to  the  foetus, 
or  from  the  fcetus  to  the  mother,  by  continued  canals  ;  that  is,  the  ute- 
rine arteries  and  veins  do  not  anaflomofe  with  the  veins  and  arteries  of 
the  fecundines  (b) :  but  the  extremities  of  the  umbilical  vein  take  up  the 
liquors  by  abforption,  in  the  fame  way  as  the  lacteal  vefTels  do  in  the  guts ; 

3  B  and 

(«)  Hiftoire  de  1'Acad.  des  S~'ences;  17-27. 

(b)  Harvey  de  Generat.  Animal,  excrcit.  70.    Ruyfch,  Thef.  v.  n.  41. 
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and  the  umbilical  arteries  pour  their  liquors  into  the  large  cavities  of  the 
finufes,  or  other  cavities  analogous  to  them. 

Were  I  allowed  to  illuftrate  the  communication  between  a  mother  and 
her  child  in  the  womb,  by  a  grofs  companion,  I  would  fay  that  the  ute- 
rine finufes  are  to  a  foetus  what  the  interlines  are  to  an  adult:  The  ute- 
rine blood  poured  into  the  finufes  being  analogous  to  the  recent  ingefta 
of  food  and  drink :  The  liquors  fent  from  the  umbilical  arteries  to  be 
mixed  with  the  uterine  blood,  refemble  the  bile,  pancreatic  juice,  and 
the  other  liquors  feparated  from  the  mafs  of  blood :  The  umbilical  veins, 
and  thofe  on  the  furface  of  the  chorion,  take  up  the  finer  part  of  this 
compound  mafs,  as  the  lacteal  and  meferaic  veins  do  from  the  contents 
of  the  guts  :  And  the  grofTer  parts  of  the  blood  in  the  finufes  are  carried 
back  by  the  veins  of  the  womb,  as  the  excrements  of  the  guts  are  dis- 
charged at  the  anus. 

It  is  plain,  from  the  difproportionate  fize  of  the  human  finufes,  and  of 
their  excretory  canals,  to  the  very  fmall  extreme  umbilical  veffels,  (com- 
pare §  5.  and  9.),  that  there  can  be  no  anaftomofis  by  continued  canals 
fuppofed  here  ;  which  alfo  feems  to  be  proved  next  to  a  demonftration  by 
§  14.  For  if  the  veffels  of  the  fecundines  anaftomofed,  an  haemorrhage 
or  flux  of  fome  liquors  would  happen  at  the  umbilical  vein  whenever 
the  navel-firing  was  broke  or  cut,  and  would  continue  as  long  as  the  af- 
ter-burden adhered  to  the  uterus  ;  and  if  the  umbilical  veffels  were  tied, 
the  circulation  would  flill  continue  in  the  placenta,  and  it  would  not  be- 
come a  lifelefs  mafs  :  But  the  reverfe  of  all  thefe  are  obferved  ;  which 
makes  a  mofl  fure  proof  of  the  communication  of  the  placenta  with  the 
uterus  being  deftroyed  as  foon  as  the  navel-firing  is  divided  ;  and  as 
§14.  fhews  the  fecundines  to  owe  their  life  and  action  to  the  foetus,  fo 
the  reafon  of  their  taking  in  no  fluids,  after  it  is  feparated,  is  evident 
from  §  15. 

In  brutes,  we  can  obferve  no  tearing  or  breaking  of  veffels  when  we 
feparate  the  placentae  from  their  uteri ;  and  when  any  liquor  is  injected 
into  their  uterine  arteries,  none  of  it  does  pafs  into  the  umbilical  veffels, 
as  I  have  many  times  fully  tried  in  the  glanduliferous  animals,  cows, 
fheep,  &c.  and  in  fome  others.    In  many  animals,  the  fecundines  and 

uterus 
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uterus  do  not  adhere  for  a  confiderable  time  (a) :  and  in  Tome  of  thefe, 
mares  for  inftance,  in  whofe  fecundines  the  allantois  is  every  where  in- 
terpofed  between  the  chorion  and  amnios  (£),  there  is  no  way  for  any 
nourifhment  to  be  conveyed  to  the  foetus,  except  by  the  veffels  of  the  fe- 
cundines ;  which  therefore  can  only  take  up  their  liquors  by  abforption  : 
and  why  may  not  the  fame  obtain  in  other  animals  ? 

It  is  worth  while  to  remark,  by  the  way,  the  inconveniencies  that  are 
fhunned  by  the  want  of  an  anaftomofis  between  the  veffels  of  the  womb 
and  fecundines.  The  violence  of  the  mother's  circulating  fluids  is  not 
in  hazard  of  deftroying  the  embryo  while  tender  :  and  there  are  no  veffels 
to  be  broken  or  torn  at  birth,  which  would  have  required  too  much 
force  in  bringing  away  the  placenta,  and  would  have  brought  on  inflam- 
mation, fuppuration,  and  other  bad  fymptoms. 

Some  gentlemen  who  contend  for  an  anaftomofis,  are  fo  fenfible  of 
thefe  inconveniencies,  that,  to  fhun  having  them  objected  to  them,  they 
will  not  allow  the  anaftomofing  canals  to  be  of  one  continued  fubftance,  but 
fuppofe  the  veffels  of  the  uterus  and  fecundines  to  be  joined  only  per  ap- 
pofitionem ;  which  they  explain  to  be,  by  the  one  fort  receiving  the  other 
fome  way  within  them,  in  the  fame  manner  as  the  fecond  fort  of  pipes 
receive  the  firft  in  the  injecting  inflruments  {a)  :  fo  that  the  coats  of  the 
veffels  being  thus  contiguous,  they  may  ferve  for  the  tranfmimon  of  li- 
quors, as  well  as  if  they  were  of  the  fame  continued  fubftance,  and  may 
be  feparated  with  a  fmall  force,  and  without  any  laceration. 

This  fuppofition  takes  off  indeed  the  objection  of  fuch  inconveniencies, 
but  is  itfelf  equally  deftroyed  with  the  former,  by  the  other  arguments 
ufed  againfl  the  anaftomofis  or  propulfion  of  liquors  from  the  mother  into 
the  branches  of  the  umbilical  vein,  and  at  the  fame  time  expofes  the  pro- 
pofers  of  it  to  ftill  greater  difficulties.  They  muft  fhew,  that  the  fizes  of 
the  oppofite  veffels  are  fitted  for  fuch  an  intus-fufceptio ;  whereas  the 
difproportions  of  the  human  are  moft  confpicuous,  and  in  other  crea- 
tures the  chances  of  unfitnefs  are  much  greater  than  thofe  of  their  being 
rightly  adapted  to  each  other.    They  mufl  name  fome  other  inftance  of 

3  B  2  any 

(a)  Fabric,  ab  Aquapend.  de  Form.  Foet.  pars  I.  cap.  3.    Needham,  Obf.  Anat.  cap.  2. 

(b)  Needbam,  ibid,  et  cap.  3. 

(c)  See  the  firft  article  of  this  Colkaion. 
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any  thing  like  this  being  obferved  any  where  elfe  in  a  found  creature.  If 
they  take  a  morbid  cafe,  fuch  as  the  cure  of  wounds  by  fymphyfis,  to 
illuftrate  their  doctrine  by,  they  would  do  well  to  confider  how  foon  the 
change  from  contiguous  to  continued  veffels  is  made  there. 

Were  it  not  to  prevent  any  good  grounds  for  a  reply,  I  would  leave 
the  doctrine  I  have  advanced  to  be  maintained  by  the  arguments  already 
ufed ;  but  I  know  there  are  fome  particular  obfervations  or  experiments 
which  may  be  infifted  on  as  clear  evidence  againft  me,  if  I  do  not  take 
off  their  force  ;  and  therefore  I  will  take  the  liberty  to  ftate  fuch  objec- 
tions, with  their  anfwers. 

Mr  Mery  (a)  defcribes  a  child  that  had  no  heart,  lungs,  &c.  nor  no- 
thing analogous  to  a  heart ;  and  therefore  cannot  conceive  any  other 
force  that  could  continue  the  circulation  of  the  blood  in  this  monfter, 
than  the  motion  it  acquired  from  the  uterine  arteries  ;  which,  according 
to  him,  muft  have  inofculated  with  the  placentary  veffels,  that  the  li- 
quors might  be  propelled  through  thefe. 

Mr  Mery  has  deftroyed  the  neceffity  of  his  own  fuppofition  in  the  re- 
lation of  the  fact ;  for  he  tells  us,  That  this  monfter  was  twin  to  a  perfect 
child,  whofe  funis  umbilicalis  fent  off  the  fmall  navel- firing  of  the  monfter; 
and  therefore  the  heart  of  the  complete  child  would  drive  forwards  the 
blood  of  the  monfter,  at  the  fame  time  that  it  promoted  its  own  circula- 
tion, without  any  neceffity  of  affiftance  from  the  mother's  blood. 

Mr  Cowper  is  fometimes  quoted  alfo  for  fupporting  the  contrary  of 
what  I  have  afferted.  His  words  are  (b) :  "  Thefe  blood-veffels  of  the 
"  uterus  are  inofculated  with  thofe  of  the  placenta,  as  may  appear  by  the 
"  paffing  of  mercury  from  one  to  the  other  :  fo  that  if  you  pour  it  into 
"  the  hypogaftric  arteries  of  the  mother,  it  will  pafs  into  the  veins  of  the 
"  placenta,  as  well  as  thofe  of  the  uterus  ;  and,  on  the  contrary,  from 
"  the  arteries  of  the  placenta  to  the  hypogaftric  veins  of  the  mother,  as 
"  alfo  into  the  veins  of  the  placenta.  Hence  it  appears  there  is  a  circula- 
"  tion  of  blood  between  the  mother  and  foetus  ;  and  it  feems  as  if  the 
"  blood-veffels  of  both  did  germinate  and  inofculate  with  each  other. 

But 

(a)  Mem.  de  l'Acad.  des  Sciences,  1720. 

(b)  Anatomy  of  Human  Bodies,  explic.  of  tab.  54.  F.  F.  F. 
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"  Bat  this  requires  too  much  fpeculation  for  my  occanons  to  admit  of  a 
"  further  inquiry  at  prefent." 

I  imagine,  that  every  one  who  reads  the  preceding  paragraph,  efpe- 
cially  if  he  is  at  all  acquainted  with  Mr  Cowper's  manner  of  telling  what 
he  has  feen,  will  readily  judge,  that  this  author  is  there  afferting  rather 
a  priori  what  he  thinks  would  happen,  than  defcribing  what  he  really  faw 
upon  trial.    Obferve  only  how  dubious  and  timorous  his  words  are : 

"  The  inofculation  may  appear  by  pouring  in  mercury.  It  feems  as  if 

"  the  blood-veffels  of  both  did  germinate  and  inofculate.  This  re- 

"  quires  too  much  fpeculation  to  admit  of  a  further  inquiry  at  prefent." 
If  he  had  made  the  experiment,  he  would  have  told  us,  that  he  had  poured 
in  mercury  ;  and,  after  feeing  it  pafs  in  fuch  a  manner,,  was  certain  fuch 
inofculation  did  obtain. 

Drake,  who  wrote  after  the  publication  of  Cowper's  Anatomy  of  hu- 
man bodies,  mews  plainly,  that  Cowper  never  made  this  experiment  in 
the  human  fubje<5t ;  for  after  defcribing  a  preparation  which,  he  fays, 
"  Mr  Cowper  kept  by  him,  of  a  cotyledon,  and  part  of  the  uterus  of  a 
"  cow,  in  which  mercury,  poured  into  a  branch  of  the  uterine  artery, 
"  went  into  one  of  the  cotyledons  of  the  uterus,  and  filled  thofe  branches 
"  of  the  umbilical  veins  which  went  from  that  cotyledon  to  the  navel  of 
"  the  foetus,"  he  adds,  "  It  would  be  a  weak  objection  to  allege,  that 
"  the  obfervation  and  experiment  being  made  on  the  uterus  of  a  cow,  the 
"  inference  would  not  hold  from  thence  to  a  woman."  And  he  is  obliged 
to  make  ufe  of  the  flux  of  blood  which  conftantly  follows  upon  drawing 
the  placenta  from  women,  to  prove  the  continuity  of  the  veffels  of  the 
human  womb  and  fecundines.  Had  Cowper  ever  made  mercury  pafs 
from  the  uterine  into  the  umbilical  velTels  in  the  human  fubjed,  it  would 
certainly  have  been  told  here  by  Drake,  who  was  greatly  afTifted  by  Cow- 
per in  at  leaft  the  anatomical  part  of  his  book. 

Since  the  fecond  edition  of  the  Medical  EfTays,  Dr  Nortwyk  has  pub- 
lifhed  an  accurate  defcription  of  an  impregnated  human  womb,  and  of 
its  contents,  to  which  he  has  added  an  account  of  what  authors  have 
wrote  on  the  different  parts  which  he  examined  (a).    In  this  treatife,  Dr 

Nortwyk. 

(a)  Uteri  Humani  Gravid.  Anatom.  et  hiftoria,  autore  Willielmo  Nortwyk,  M.  D.  4toa-, 
Lugd.  Batav.  1743. 
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Nortwyk  affirms,  That  the  matter  which  he  injected  by  the  ivterine  arte- 
ries pafTed  into  the  vefTels  of  the  chorion  and  placenta,  which  he  is  ready 
to  demonftrate  at  any  time  in  the  preparation  which  he  preferves. 

Such  a  pofitive  affertion  of  an  anaftomofis,  or  of  a  continuity  of  the 
vefTels  of  the  womb  and  fecundines,  by  a  gentleman  of  fo  much  learning 
and  candour  as  Dr  Nortwyk  evidently  appears  to  be,  has  made  feveral 
confiderable  men  to  decide  againft  me ;  and  to  affirm,  upon  his  authority, 
that  there  is  an  anaftomofis.  But  upon  comparing  his  defcription  with 
my  diffeciions  of  big-bellied  women,  I  think  it  altogether  evident,  that  a 
mifcake  of  the  doctor  in  the  difTection  has  led  him  into  conclufions  directly 
contrary  to  what  I  am  perfuaded  he  will  make  when  the  miftake  is 
pointed  out  to  him.  That  every  one  may  judge  for  himfelf,  I  fhall  here 
firft  fet  down  his  defcriptions  of  thefe  parts  ;  then  I  fhall  mention  what  I 
remarked  in  my  diffections  ;  and,  laflly,  I  fhall  point  out  the  circum- 
ftances  in  both,  from  which  the  conclufion  mud  be  drawn. 

"  Dr  Nortwyk  was  furprifed  that  he  could  not  recline  over  the  cut 
"  parts  of  the  womb.  Inquiring  into  the  caufe,  he  faw  the  chorion 
"  grown  to  the  womb  by  a  true  but  very  foft  cellular  .fubftance ;  by 
"  means  of  which  the  whole  furface  of  the  ovum  adhered  mofl  ftrongly 

to  the  womb,  fo  that  no  mark  of  di virion  appeared  when  the  fubftance 
"  of  the  womb  was  raifed.  Having  foftly  depreffed  the  ovum  with  the 
"  back  of  a  knife,  and  moved  the  knife  backwards  and  forwards  (reci- 
"  procato)  betwixt  the  ovum  and  uterus,  that  connecting  fubftance  was 
"  mofl  eafily  broken  (a). 

"  Numerous  injected  vefTels  with  very  thin  coats  were  feen  in  this  cel- 
"  hilar  fubftance,  flretched  from  the  chorion  into  the  womb,  which  he 
"  calls  vefTels  of  the  two  parts  joined  by  anaftomofis,  and  believes  them 
"  to  be  veins  {b). 

"  The  larger  branches  of  thefe  vefTels  were  remarkably  dilated  within 
"  the  fubftance  of  the  chorion  into  twice  their  former  capacity,  forming 
"  finufes  ;  and  in  this  form  were  extended  an  inch,  then  dividing  into 
"  branches  fank  deeper  into  the  chorion  {c). 

At 

(a)  Uteri  Anat.  §  6.  N°  1.  \b)  Ibid.  N°  2.  (c)  Ibid.  N°  3. 
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"  At  the  placenta  the  cellular  fubftance  was  ftronger,  and  the  connec- 
"  tion  greater,  with  vefTels  likewife  extended  through  it  (a). 

"  At  the  root  of  the  placenta  there  were  numerous  very  large  vefTels 
"  capable  of  admitting  a  child's  finger  ;  they  were  true  venous  finufes 
"  made  of  very  thin  coats  and  fhort,  from  which  branches  much  fmaller, 
"  moftly  very  fmall,  funk  into  the  placenta,  and  in  fome  places  penetra- 
*'  ted  to  its  bails,  where  it  lies  on  the  chorion  (3). 

"  There  were  no  vefTels  in  the  womb  of  equal  fize,  and  correfponding 
"  to  thefe  finufes  ;  which  furprifed  him,  having  feen  vefTels  of  a  womb 
"  of  a  new-laid  woman  difTected  by  profeffor  Albinus,  and  of  one  dif- 
"  fected  formerly  by  himfelf,  fo  large,  that  an  adult  perfon  might  almofl 
"  have  put  his  finger  into  them  (c). 

"  The  whole  internal  furface  of  the  womb  had  many  orifices  of  vefTels 
"  filled  with  the  injection  [d). 

"  The  furface  of  the  ovum  was  all  fhaggy,  becaufe  of  the  remains  of 
"  the  cellular  fubftance  (e). 

"  The  chorion  was  opaque,  foft,  fungous,  and  fo  very  tender  as  to  be 
"  eafily  torn  (/). 

"  Under  this  fungous  there  was  a  reticulated  fubftance  (g). 

"  The  fungous  and  reticulated  fubflances  feparated  moft  eafily  from 
"  each  other  (b). 

"  Placentae  extracted  after  child-birth,  when  injected,  ended  in  pulpy 
"  knots ;  which,  macerated,  fhewed  themfelves  to  connft  of  very  fmall 
"  vefTels  of  the  pencil  form  (/). 

"  The  injection  into  the  impregnated  womb  did  not  penetrate  into  the 
"  foetus  or  umbilical  rope  (k). 

"  On  the  fide  of  the  placenta  farthefl  from  the  womb,  the  red  colour 
"  of  the  injection  mined  through  the  chorion  ;  and  in  one  part  where  the 
"  chorion  was  taken  away,  the  fmall  injected  vefTels  were  to  be  feen  in 
"  the  preparation  (/)." 

Thus  far  Dr  Nortwyk  gives  an  account  of  his  difTection,  &c. 

I  have  now  diflected  five  women  who  died  each  with  a  child  in  the 

womb, 

(a)  Uteri  Anat.  $  7.  N»  1.  (4)  Ibid.  N°  2.  (c)  Ibid.  N"  3. 

(J)  Ibid.  §  9.  Ny  1.  (e)  Ibid.  J  11.  (/)  Ibid.  §  12.  No  1.  (g)  Ibid.  N°  2. 

(h)  Ibid.  No  3.        (1)  Ibid.  §  28.  No  2.         (k)  Hiftor.  Uter.  pars  2.  §  83.        (/)  Ibid,. 
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womb,  before  either  the  membranous  part  of  the  fecundines  was  torn  to 
let  out  the  water,  or  that  the  placenta  was  the  leaft  feparated  from  the 
womb.  One  of  them  was  faid  by  the  friends  to  have  been  between  three 
and  four  months  gone  with  child  ;  three  others  were  about  fix  or  feven 
months,  and  the  fifth  was  paft  eight  months,  gone  with  child.  I  like- 
wife  examined  the  body  of  a  fixth  woman,  whofe  child  in  the  labour  had 
torn  the  os  uteri,  and  by  the  aperture  had  efcaped  into  the  cavity  of  the 
abdomen,  dragging  its  fecundines  along  with  it.  In  all  of  them  I  found 
a  thick,  fungous,  fucculent,  cellular  fubftance  between  the  mufcular  part  of 
the  womb  and  its  villous  coat,  through  which  numerous  thin-coated  vef- 
fels  paffed  ;  and  in  this  cellular  fubftance  the  finufes  were.  Excepting 
its  finufes,  it  refembled  the  internal  cellular  coat  of  the  inteftines. — I  was 
ignorant  of  this  ftructure  when  I  began  the  diffection  of  the  firft  big- 
bellied  woman  ;  and  therefore,  when  I  had  cut  through  the  firm  mufcular 
part  of  the  womb,  and  faw  this  fungous  fubftance,  I  imagined  it  to  be 
the  placenta.  I  was  furprifed  to  find  the  cohefion  of  this  fuppofed  pla- 
centa to  the  womb  fo  firm  ;  but  perfifled  to  feparate  the  mufcular  part  of 
the  womb  from  it,  till,  having  torn  a  little  of  the  fungous  fubftance,  I 
obferved  the  fmooth  tenfe  chorion,  from  which  the  fungous  fubftance  fe- 
parated mofl  eafily,  as  it  did  likewife  from  the  placenta,  by  only  gently 
prefling  the  ovum  with  one  hand,  and  raifing  the  womb  with  the  other, 
without  the  afiiftance  of  any  other  inftrument.    What  of  the  fungous 

fubftance  had  been  left  at  firft  with  the  ovum  came  off  as  eafily.  1 

avoided  this  miftake  in  differing  the  other  four  impregnated  uteri  which 
I  had  occafion  to  examine  afterwards  ;  and  then  had  the  villous  coat  of 
the  womb  entire,  and  the  fmooth  chorion  fpread  over  all  the  fecundines. 
Let  the  following  circumftances  be  confidered. 

1.  The  firm  adhefion  of  the  uterus  to  the  ovum  as  defcribed  by  Dr 
Nortwyk  ;  whereas  in  natural  births,  and  in  my  five  fubjects,  the  womb 
and  fecundines  feparated  moft  eafily. 

2.  The  want  of  finufes,  or  of  veffels  a-kin  to  them  in  the  womb,  which 
gave  rife  to  his  treatife  ;  whereas  the  finufes  were  demonftrated  by  Dr 
Albinus,  and  they  were  feen  by  Dr  Nortwyk  himfelf  in  the  womb  of  a 
woman  lately  delivered,  and  they  were  found  in  all  my  fix  fubjects. 

3.  Thelhaggy  furface  of  the  ovum,  and  the  foft  fungous  opaque  chorion 

defcribed 
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defcribed  by  the  Doctor ;  whereas  the  chorion  in  natural  births,  and  in 
all  my  fubjects,  was  fmooth,  firm,  and  tenfe. 

4.  The  reparation  of  the  fungous  fubftance  on  the  furface  of  the  ovum 
mentioned  in  this  fection  was  as  eafy,  as  what  I  found  the  feparation  of 
the  womb  from  the  ovum. 

5.  Large  finufes  were  found  by  Dr  Nortwyk  in  the  placenta  and  chorion, 
which  never  were  feen  in  thefe  parts  of  any  other  fubject. 

From  thefe  circumflances  I  muft  think,  that  the  Doctor  perfifted  in 
the  error  which  I  committed  in  diffecting  the  fir  ft  impregnated  uterus 
which  I  had  occalion  to  examine,  and  brought  off  the  internal  cellular 
fubftance  and  finufes  of  the  womb  with  the  ovum,  in  which  cafe  all  the 
appearances  would  be  precifely  as  he  has  defcribed  them ;  and  he  will  be 
under  no  neceflity  of  imagining  fome  particular  form  of  veffels  here,  or 
any  extraordinary  change  of  ftructure  made  in  placentae  by  extracting 
them  at  birth ;  on  the  contrary,  the  reafons  of  all  the  phenomena  are 
obvious,  and  he  has  afforded  me  a  very  pretty  proof  of  their  being  no 
anaftomofis  between  the  veffels  of  the  uterus  and  fecundines. 

Left  the  laft  paragraph  which  I  quoted  from  Dr  Nortwyk  mould  make 
any  incline  to  think,  that,  in  his  preparations,  fome  of  the  placentary 
veffels  were  injected,  I  muft  explain  the  appearances  there  mentioned, 
which  I  fhall  do  by  the  afliftance  of  the  Doctor  himfelf.  "  The  placenta, 
*'  fays  he  juftly,  (§  15.  28.)  confifts  of  a  great  many  knobs,  between  which 
"  the  membrane  (the  exterior  lamella  of  the  chorion)  is  inferted,  as  the 
"  pia  mater  is  between  the  convolutions  of  the  brain ;  and  the  foft  fpongy 
'*  internal  fubftance  of  the  womb  is  infinuated  into  the  furrows  between 
"  thefe  knobs." — No  wonder,  then,  that  the  uterine  veffels  filled  with  a 
coloured  fubftance  fhine  through  the  chorion  on  the  other  fide  of  the  pla- 
centa, or  are  feen  when  the  chorion  is  taken  away.  Let  us  remember 
this  when  we  read  any  where,  that  injections  into  the  uterine  veffels  pla- 
centam  fubibant. 

To  Dr  Nortwyk's  experiment  in  proof  of  liquors  not  going  from  the 
uterine  veffels  into  thofe  of  the  fecundines,  I  fhall  add  a  trial  which  I 
made  of  injecting  thefe  parts  of  a  woman  three  or  four  months  gone  with 
child.  Having  fixed  a  pipe  into  one  of  the  iliac  arteries,  and  having  tied 
the  other  iliac  artery  and  the  veins,  I  pufhed  through  the  pipe  fine  oil 

3  C  of 
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of  turpentine,  which  is  a  liquor  that  eafily  goes  from  the  extreme  arteries 
of  any  part  of  the  body  into  the  correfponding  veins.  I  continued  this 
injection  till  all  the  veffels  of  the  womb,  both  arteries  and  veins,  were 
in  hazard  of  burfting,  and  till  all  the  gentlemen  prefent  agreed,  that  a 
fufficient  quantity  and  force  were  employed.  Not  one  drop  of  this  oil 
was  found  in  any  branch  of  the  umbilical  veflels  or  in  the  fcetus,  though 
it  was  fearched  for  moft  carefully. 

Dr  Nortwyk  is  of  opinion,  that  nothing  can  be  concluded  againft  the 
anaftomofis  of  the  veffels  of  the  womb  and  fecundines,  from  the  experi- 
ment jufl  now  related  :  For,  (fays  he),  (#),  "  Injections  do  not  always 
"  pafs  where  there  is  a  continuation  of  vefTels  :  thus,  for  example, 
"  Ruyfch  (b)  informs  us,  that  though  he  filled  numerous  branches  of  the 
"  fpermatic  artery  running  in  the  interftices  of  the  feminal  tubes,  and 
"  alfo  the  fmaller  lateral  branches  of  arteries  beftowed  on  the  tubes  ;  yet 
"  he  never  could  make  his  injection  enter  the  tubes,  notwithstanding  that 
"  De  Graaf  (c)  defcribes  thefe  tubes  as  ten  times  larger  than  the  injected 
"  arteries." 

If  the  feminal  tubes  were  of  the  fize  defcribed  by  De  Graaf,  where 
they  begin  at  the  extremities  of  the  fecerning  arteries,  and  thefe  extre- 
mities were  no  fmaller  than  the  arteries  which  Ruyfch  injected  fome  ap- 
plication might  be  made  of  this  example  to  the  prefent  cafe  :  but  feeing 
the  fpermatic  arteries  may  divide,  for  ought  we  know,  into  branches  not 
one  millionth  part  the  fize  of  thofe  which  Ruyfch  injected,  before  they  be- 
came feminal  tubes  ;  there  is  no  other  inference  to  be  drawn  from  this 
quotation  from  Ruyfch  and  De  Graaf,  than  that  the  fpermatic  arteries 
divide  into  branchesr  before  they  become  feminal  tubes,  too  fmall  for 
Ruyfch' s  injection  to  enter. — If  the  fpermatic  arteries  had  been  as  large 
at  their  extremities  as  what  were  feen  in  the  internal  furface  of  the  womb 
in  Dr  Nortwyk's  preparation,  and  if  the  feminal  tubes  had  been  as  large 
at  their  beginning  as  what  he  calls  placentary  veffels,  I  make  no  doubt 
that  Ruyfch' s  injection  would  have  filled  the  larger  feminal  tubes,  epidy- 
dim'u  vas  deferens,  Sec.  as  Dr  Nortwyk's  injection  ought  to  have  filled  the 

umbilical 


(a)  Hift.  Uteri  Gravid,  pars  2.  §  83. 
(c)  De  Viror.  Organ,  p.  43, 


(/')  Thef.  Anat.  iv.  N°  8. 
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umbilical  vein,  and  feveral  of  the  vefTels  of  the  foetus,  had  it  once  en- 
tered into  fuch  large  branches  of  that  vein  as  he  imagined. 

Let  us  next  examine  the  trials  made  on  brutes  for  proving  the  anafto- 
mofis  or  continuity  of  the  vefTels  of  the  womb  and  fecundines. 

I  have  already  tranfcribed  Dr  Drake's  account  of  Mr  Cowper's  "  ha- 
"  ving  poured  mercury  into  the  uterine  artery  of  a  cow,  that  went  into 
"  one  of  the  cotyledons  of  the  uterus,  and  filled  thofe  branches  of  the 
"  umbilical  veins  which  went  from  that  cotyledon  to  the  navel  of  the 
"  foetus." 

Mr  Cowper  (a)  mentions  fome  other  preparations  of  the  fame  parts  in 
cows,  but  takes  no  notice  of  this  one  ;  and  Drake  expreiTes  himfelf  fo  little 
like  an  anatomift  in  comprehending  both  the  glandula  of  the  womb  and 
the  placenta  of  the  fecundines  under  the  name  of  cotyledon,  that  I  fu- 
Ipected  his  having  committed  a  miflake  here  :  and  therefore  I  repeated 
the  experiment  many  times,  by  pouring  mercury  fometimes  into  a  branch 
of  the  uterine  arteries  diftributed  to  one  of  the  glandular,  and  at  other 
times  I  poured  the  mercury  into  a  branch  of  one  of  the  umbilical  arteries 
fent  to  a  placenta,  but  never  could  make  one  drop  of  it  go  from  the  vef- 
fels  of  the  one  into  the  vefTels  of  the  other.  The  weight  of  the  mercury 
frequently  makes  the  glandula  and  placenta  feparate  from  each  other,  and 
then  the  foveas  of  the  glandula  and  the  interftices  of  the  papilla  of  the 
placenta  have  quickfilver  lying  in  them  ;  but  none  of  it  is  to  be  feen  in 
any  thing  like  a  veffel  of  the  placenta  when  it  i6  poured  into  the  artery  of 
the  womb,  or  of  the  glandula  when  it  is  poured  into  the  umbilical  ar- 
tery. 

Slade  is  quoted  (b)  for  faying,  "  The  placentulse  of  cows  have  more 
"  and  larger  vefTels  than  the  cotyledons  ;  and  if  a  black  liquor  is  injected 
"  into  the  artery  which  is  fent  to  a  placentula  the  .contyledon  remains 
"  white.  The  liquor  injected  into  the  arterious  vefTels  of  the  uterus  was 
"  carried  to  the  cotyledons,  and  by  the  cavities  of  the  cotyledons  into 
"  the  fubftance  of  the  placentas." 

Thefe  words  being  carried  into  the  fubftance  of  the  placenta,  may  fignify 
no  more  than  effufed  on  their  unequal  pappy  fubftance.  I  have  tried  in- 
jections of  very  different  kinds  fo  often  into  the.  vefTels  of  the  womb  and 

3  C  2  fecundines 

{a)  Anatomy  of  Human  Bodies,  explic.  of  tab.  Vid.  Blaf.  Anat.  Animal,  p.  m.  122. 
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fecundines  of  cows,  prepared  in  all  the  different  ways  I  could  contrive 
for  making  liquors  pafs  from  the  one  to  the  other,  without  having  once 
made  a  drop  to  pafs,  that  I  cannot  be  more  certain  of  any  thing  than  that 
there  is  no  anaftomofis  or  continuity  of  thefe  veffels  in  cows. 

Vieuffens  is  faid  to  have  made  the  following  experiment  (a) :  "  He  tied  • 
"  the  left  carotid  artery  of  a  living  bitch  with  young  ;  and  then,  having 
"  put  a  fmall  ivory  funnel  into  the  right  carotid,  he  poured  quickfilver  at 
"  different  times  towards  the  head,  till  it  amounted  to  about  four  pounds. 
"  By  the  time  this  quickfilver  was  poured  in,  the  creature  appeared  to  be 
M  quite  dead,  and  he  diffected  her  before  a  great  many  witneffes."  After 
defcribing  the  progrefs  which  the  quickfilver  had  made  in  the  veffels  of 
the  bitch,  he  has  thefe  words  :  "  Mirum  didtu !  Fluidum  hocce  corpus, 
"  nullo  rupto  vafe,  et  ne  una  quidem  gutta  fanguinis  effufa,  placentam 
*{  unumquemque  catulum  obvolventem  permeavit,  et  in  ipfas  umbilicales 
"  venas  protrufus  fuit :  Ipfummet  fluidum  cavitates  cordis,  ftomachi, 
"  veficas  felleas,  inteftinorum,  et  veficas  urinaria?,  ingreffus  eft.  Protrufus 
"  a  me  in  arteriam  carotidem  dextram  mercurius,  in  arterias,  et  fubinde 
<{  in  ductus  lactiferos  mammarios,  fefe  immifit,  ut  fupra  indicavi." — No 
more  of  this  defcription  relates  to  the  fcetus  than  "  That  fluid,  (the  mer- 
"  cury),  without  breaking  any  veffel,  or  the  effufion  of  one  drop  of  blood, 
*'  paffed  through  the  placentae  furrounding  each  whelp,  and  was  pufhed 
"  into  the  umbilical  veffels  themfelves  all  that  follows  about  the  heart, 
ftomach,  &c.  being  only  applicable  to  the  mother's  organs,  as  appears  by 
the  reference  to  what  he  had  faid  above,  where  the  parts  of  the  mother 
only  were  mentioned,  and  by  the  account  which  he  gives  of  this  experi- 
ment in  another  treatife  (b)  in  thefe  words  :  "  Mercury  being  poured  in- 
"  to  the  right  carotid  artery  of  a  bitch  about  two  months  gone  with  whelp, 
"  the  left  carotid  being  tied,  paffed  into  the  umbilical  vein  of  the  whelps 
"  without  any  breaking  of  the  veffels." 

This  experiment  of  Vieuffen's  is  ftrangely  contrived  ;  for,  by  tying  one 
carotid  artery,  and  putting  a  funnel  into  the  other,  he  left  the  vertebral 

arteries 

(a)  Manget.  Theat.  Anat.  lib.  2.  cap.  3.    Excerpta  e  Raymundi  Vicuflenii  epiftol.  ad 
excell.Prof.  celeb.  Medic.  Facult.  Patav.  et  Bonon.  in  Genevenfi  Verheyenii  editione. 

(b)  Difiertat.  de  ftru&ura  et  ufu  uteri  et  placentae  muliebris,  in  Genevenfi  Veiheyenii 

editione, 
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arteries  alone  to  propel  the  blood  and  quickfilver  through  the  veffels  of 
the  head,  from  which  they  were  to  return  to  be  diftributed  through  the 
whole  body. — Some  of  the  blood  of  the  vertebrals  muft  have  had  a  retro- 
grade motion  into  the  carotids  by  their  anaftomofes,  to  hinder  the  entry 
of  the  quickfilver. — If  the  head  of  the  bitch  was  placed  fo  depending,  as 
the  weight  of  the  mercury  could  overcome  the  refiftance  of  that  blood, 
which  probably  has  been  done ;  then  this  ponderous  liquor  muft  have 
pafled  through  the  tender  very  fmall  arterious  veffels  of  the  brain,  and 
have  afcended  in  the  veins,  contrary  to  its  own  gravity,  to  come  to  the 
heart ;  after  which  it  muft  have  performed  the  circulation  through  the 
heart  and  lungs  to  be  fent  into  the  aorta,  from  which  it  behoved  to  be 
pufhed  through  the  veffels  of  the  womb  into  the  fecundines. 

I  endeavoured  to  imitate  VieufTens's  experiment  on  a  living  bitch,  but 
the  creature  died  before  any  fuccefs  could  be  expected  ;  and  therefore,  with 
the  amftance  of  my  colleague  Dr  Andrew  Sinclair,  P.  M.  and  of  Mr  Gib- 
fon,  I  took  another  way  to  try  if  the  mercury  would  pafs  from  the  womb 
into  the  umbilical  veffels.  I  cut  as  much  of  the  teguments  of  the  neck  « 
of  a  pregnant  bitch  immediately  dead,  as  to  have  a  view  of  as  much 
of  the  carotid  artery  as  I  could  open  and  put  a  pipe  into ;  then  hanged 
the  bitch  by  the  neck  higher  than  where  the  pipe  was  ;  and,  in  this 
pofture,  poured  in  the  quickfilver,  by  which  we  prevented  the  mer- 
cury's running  out  at  cut  vefTels,  and  gave  it  the  prefTure  of  a  very  high 
column  to  make  it  run  further  into  the  veffels  than  it  would  have  done 
otherwife.  The  quickfilver  foon  ran  plentifully  out  at  the  vagina,  the 
orifice  of  which  was  then  tied,  and  more  mercury  was  poured  into  the 
carotid,  till  all  of  us  agreed,  that,  if  there  was  any  anaftomofis  or  con- 
tinuity between  the  veffels  of  the  womb  and  fecundines,  the  mercury 
muft  have  paffed  from  the  one  to  the  other.  When  we  opened  the  bitch, 
we  faw  the  vefTels  of  the  uterus  and  of  its  cornua  very  turgid  with  quick- 
filver. The  body  of  the  uterus  and  the  right  cornu  contained  no  fcetus, 
but  were  diftended  with  extravafated  quickfilver.  There  was  one  whelp 
in  the  left  cornu,  which  we  tied  above  and  below  where  the  fcetus  was 
lodged,  then  cut  it  out  and  laid  it  on  a  plate. — When  this  cornu  was  cut 
longitudinally,  the  annular  placenta  feparated  molt  eafily  from  it ;  and, 
as  we  were  feparating  them,  the  mercury  ran  plentifully  out  of  the  vef- 
fels 
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iels  of  the  cornu,  but  not  a  drop  of  it  appeared  in,  or  dropped  out  of,  any 
veffel  on  the  exterior  furface  of  the  placenta  or  of  the  chorion. — After  the 
amnios  was  opened,  there  was  no  mercury  to  be  feen  in  the  foetus  or  in 
the  umbilical  veffels,  though  we  could  trace  thefe  to  their  very  minute 
branches  in  the  placenta  and  membranes.    When  the  fecundines  had 
been  handled  fome  time,  and  the  amnios  was  turned  outermoft,  fome 
exceeding  fmall  and  fhort  flreaks  of  quickfilver  appeared  under  that  mem- 
brane ;  but,  not  being  contained  within  any  thing  like  the  coat  of  a  vef- 
fel,  Dr  Sinclair  and  I  judged  them  to  be  no  other  than  fome  drops  of  the 
mercury,  which  we  had  feen  (lick  to  the  outer  furface  of  the  placenta, 
when  they  fell  from  the  cornu,  that  had  been  preffed  by  handling  into 
the  fmall  interflices  of  the  placentary  fubftance  ;  and  therefore  concluded 
that  no  mercury  had  paffed  from  the  uterus  into  the  umbilical  veffels. — 
I  repeated  this  experiment  in  a  bitch  that  had  five  whelps  in  her  cornua, 
without  one  drop  of  quickfilver  being  feen  in  any  veffel  of  any  of  their 
fecundines,  though  both  arteries  and  veins  of  the  uterus  and  cornua  were 
full  of  it.    I  defignedly  dropt  fome  quickfilver  on  one  of  the  placentas ; 
and  then  worked  it  in  with  my  fingers,  till  I  formed  fuch  flreaks  as  we 
had  feen  in  the  former  trial,  which  I  verily  believe  was  all  that  VieufTens 
faw.    Though,  if  we  would  grant,  that  fome  of  the  quickfilver  in  his 
experiment  had  entered  the  branches  of  the  umbilical  veffels,  or  even 
though  the  mercury  had  been  found  in  the  whelps,  it  would  be  no  proof 
of  the  anaflomofis  or  continuity  of  the  uterine  and  umbilical  veffels  :  For 
fince,  according  to  him,  the  bitch  was  alive,  till,  at  different  times,  near 
four  pounds  of  mercury  were  poured  in,  [credat  Judaus)^  the  placentary 
veffels  might  have  abforbed  the  quickfilver. 

Would  a  man,  who  believed  that  the  above  experiment  mowed  an  ana- 
flomofis, write  in  the  following  manner  as  VieufTens  has  done  (a)  ?  "  It 
"  is  obferved,  that  quickfilver  inje&ed  into  the  arteries  of  the  womb, 
"  does  not  run  into  its  cavity,  unlefs  when  its  fubftance  is  flrongly  prefs- 
"  ed  with  the  fingers ;  for  then  fome  parts  of  the  mercury  fall  into  the 
"  womb  by  the  pores  of  the  lymphatico-arterious  canals  that  form  its  fub- 
"  fiance."  And  again  (£),  "  The  effufion  of  blood  at  birth,  without 
"  doubt,  was  alfo  the  caufe  why  feveral  old  anatomifts,  who  were  little 

"  acquainted 

(a)  Diflcrt.  de  Struftura  et  Ufu  Uteri,  &c.  §  51.  (*)  Ibid.  §  56. 
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*f  acquainted  with  the  natural  ceconomy  of  the  human  body,  yea  and  Mr 
"  Mery,  believed  that  the  arteries  of  the  womb  directly  opened  into  the 
"  veins  of  the  placenta,  and  that  the  arteries  of  the  placenta  opened  into 
"  the  veins  of  the  womb  ;  from  which  they  concluded,  that  the  mother's 
"  blood  circulated  into  the  body  of  the  fcetus,  and  that  the  blood  of  the 
"  fcetus  paffed  into  the  mother's  body.  But  the  falfity  of  this  opinion, 
"  which  was  refuted  by  many  anatomifts  of  the  laft  century,  who  were 
"  not  only  fkilful  dhTectors,  but  very  learned  natural  philofophers,  mail 
"  be  moft  evidently  demonftrated  from  what  I  am  to  fay,  when  I  explain 
"  the  internal  ftructure  and  the  ufe  of  the  placenta  ;  fo  that  the  abettors 
"  of  it  will  readily  reject  it." 

I  have  fometimes  feen  quotations  from  Prefton  (a)  and  Heifler  (£),  for 
experiments  proving  this  difputed  anaftomofis  ;  but  there  are  no  fuch  ex- 
periments mentioned  in  either  of  them.  Prefton  tells  only  that  he  faw, 
i  .  Air  pafs  from  the  umbilical  vein  into  the  umbilical  arteries.  2.  Air, 
and  an  injected  liquor,  forced  into  the  hypogaftric  arteries  of  a  woman 
newly  brought  to  bed,  made  their  way  into  the  cavity  of  her  womb. 
3.  An  injection  into  the  umbilical  vein  of  a  fcetus,  which  filled  both  its 

veins  and  arteries.  Heifter  has  nothing  but  what  I  have  already  taken 

notice  of. 

Though  I  think  this  §  1 6.  fufEciently  proved  ;  yet,  to  fhorten  hereafter 
the  difpute  concerning  the  nourifliment  of  a  fcetus,  I  may  remark,  that 
it  will  be  fufficient  for  my  purpofe  in  the  prefent  queflion,  to  have  part 
of  the  veffels  of  the  fecundines  granted  to  be  abforbents,  (the  negative  of 
which,  I  dare  affirm,  nobody  will  undertake  to  prove),  though  others 
were  found  to  be  continued  or  to  inofculate  with  thofe  of  the  uterus. 

17.  The  red  particles  of  the  blood  are  not  probably  abforbed  by  the 
fmall  extremities  of  the  umbilical  vein. 

My  reafons  for  thinking  fo  are  :  The  fmallnefs  of  the  orifices  of  thefe 
veffels  (§  9.)  ;  the  chylous  appearance  of  what  is  feparated  by  the  glan- 
dulae  of  cows  and  fheep,  though  the  extremities  of  the  veffels  of  their 
placentae  are  larger  than  in  the  human  fubject  (§  12.);  and  the  want  of  an 
example  of  red  globules  being  abforbed  any  where  elfe. 

If 

(a)  Philof.  Tranfaft.  Lowthorp's  Abridg.  vol.  iii.  p.  210. 
(#)  Compend.  Anat.  not.  36. 


392        ON  THE  NUTRITION  OF  FOETUSES. 


If  it  fliould  be  silked,  Whence  then  has  the  foetus  red  blood  ?  I  anfwer, 
without  entering  upon  any  philofophical  comparifon  of  the  placenta  in  a 
foetus,  and  of  the  lungs  in  refpiring  animals,  That  foetufes  of  viviparous 
animals  have  their  red  blood  from  the  fame  fource  that  chickens  in  ova 
have  theirs  ;  which  can  be  no  other  than  the  adion  of  their  heart,  and  of 
the  veffels  in  their  body  and  fecundines. 

If  it  fliould  be  further  obje&ed,  That  the  inftances  mentioned  (§  13.) 
of  children  being  exhaufted  of  blood  by  hemorrhages  from  the  mother's 
veffels,  fliow  the  red  globules  to  be  fent  out  from  the  fecundines  into  the 
uterus,  and  therefore  probably  fuch  are  taken  in  ;  the  anfwer  is  ready, 
viz.  That  thefe  inftances  prove  the  lofs  of  fuch  red  particles  no  more  than 
the  wan  colour,  faintnefs,  and  the  emptinefs  of  the  veffels,  in  a  violent 
diarrhoea,  are  certain  figns  of  bloody  ftools  ;  which  none  will  affirm  they 
are. 

18.  The  placenta  does  not  increafe  in  the  fame  proportion  which  the 
foetus  does ;  for  the  fmaller  the  foetus  is,  the  placenta  is  proportionally 
larger  (a). 

1 9.  The  fmaller  fliare  by  far  of  the  blood  fent  out  by  the  umbilical 
arteries,  is  returned  to  the  uterus,  moft  of  it  being  poured  into  the  umbi- 
lical vein  by  anaftomofing  canals. 

This  may  be  feen  by  injecting  liquors  into  the  umbilical  arteries  of  <my 
creature.  Rouhault  (b)  calculates,  that  only  one  feventh  part  of  the  ca- 
pillary branches  of  the  human  umbilical  veffels  reach  the  exterior  fur- 
face  of  the  placenta. 

20.  The  progreflive  motion  communicated  to  liquors  by  the  power  of 
abforption  being  flow,  and  no  external  alternate  preflure  having  a  confi- 
derable  effecl:  in  increasing  the  momentum  of  the  liquors  moving  in  the 
veffels  contained  within  the  uterus,  it  would  appear  that  the  blood  return- 
ing to  the  foetus  is  puflied  forward  principally  by  the  force  of  the  heart 
and  arteries  of  the  foetus  itfelf. 

That  the  force  of  the  heart  may  be  ftrong  enough  to  drive  forward  the 
blood  in  fuch  a  long  courfe  as  it  muft  make  in  the  fecundines,  the  canalis 
arteriofus  is  fent  from  the  pulmonary  artery  into  the  defcending  aorta, 

whereby 

(a)  See  the  figures  in  Ruyfch,  thefaur  vi.  Heifter,  fig.  27. 
{b)  Mem.  de  l'Acad.  des  Sciences,  1715. 
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whereby  the  blood  thrown  out  by  the  umbilical  arteries  is  propelled  by 
the  united  force  of  both  right  and  left  ventricles  of  the  heart ;  and  thefe 
arteries  anaftomofe  with  the  branches  of  the  umbilical  vein  by  larger 
communicating  canals  than  the  arteries  and  veins  commonly  have  in  other 
parts  of  the  body,  as  appears  by  injections  :  for  liquors  thrown  into  the 
umbilical  arteries  towards  the  placenta,  require  lefs  force  to  make  them 
return  by  the  umbilical  vein  ;  and  when  injected  with  the  fame  force, 
they  return  more  quickly  than  they  do  into  the  vein  correfponding  to  any 
other  artery  of  a  child  when  the  artery  is  injected.  . 

21.  In  the  greater  number  of  animals  that  have  hitherto  been  carefully 
examined,  the  allantoid  membrane,  with  its  contained  urine,  has  been 
found  (a). 

22.  The  allantois  of  fome  animals  (mares,  bitches,  cats,)  furrounds 
the  amnios,  being  every  where  interpofed  between  it  and  the  chorion. 
In  others,  (cows,  fheep,  goats),  the  allantois  inclofes  a  considerable  fhare 
of  the  amnios.  And  in  others,  (fwine,  rabbits),  it  is  confined  to  a  fmall 
fpace  (b). 

23.  At  thofe  places  where  the  allantois  is  not  interpofed  between  the 
other  two  membranes  of  the  foetus,  the  chorion  adheres  to  the  amnios  by 
a  very  fine  cellular  fubftance,  which  eafily  yields  to  any  ftretching  force, 
as  every  one  mufl  fee  in  examining  the  fecundines. 

24.  The  amnios  has  numerous  ramifications  of  the  umbilical  vefTels 
fpread  upon  it  (c) ;  the  orifices  of  the  lateral  branches  of  the  arteries 
pouring  out  liquors  into  its  cavity. 

Injections  plainly  difcover  this.  For  after  injecting  a  thin  liquor,  water 
for  example,  into  the  umbilical  arteries,  dry  the  interior  furface  of  the 
amnios  well  with  a  cloth  :  then  prefs  the  membrane  gently,  or  continue 
the  injection ;  and  the  water  is  feen  coming  out  on  that  furface,  in  the 
form  that  we  fee  fmall  drops  of  perfpirable  matter  come  out  on  the  fur- 
face of  the  fkin  at  the  finger-points  when  we  prefs  the  finger  hard  or 
have  tied  a  firing  round  it.  I  have  many  times  repeated  this  experiment, 
and  always  with  fuccefs. 

25.  Seeing  we  can  demonflrate  veins  alfo  on  the  amnios,  and  feeing 

3  D  the 

(a)  Needham,  Gbferv.  Anat.  deForm.  Foet.  cap.  3.  (£)  Id.  ibid. 

c)  Id.  ibid.  Cowper's  Anat.  of  Human  Bodies,  expl.  of  tab.  59.  A.  A. 
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the  veins  of  all  other  membranous  bags  that  have  arterious  canals  throw- 
ing liquors  into  their  cavity  are  endued  with  an  abforbing  power,  and 
take  up  fluids  from  the  cavity,  we  may  conclude,  that  the  veins  here  are 
the  fame  way  employed. 

26.  The  liquor  contained  in  the  amnios  is  either  wholly  feparated  from 
the  veffels  of  that  membrane  j  or  it  is  furnifhed  partly  from  them,  and 
in  part  from  the  foetus. 

In  the  creatures  whofe  amnios  is  every  where  inclofed  by  the  allan- 
tois  (§  22.),  it  is  impomble  this  liquor  can  be  tranfcolated  from  the  ute- 
rus or  its  cavity  through  all  the  membranes  into  the  cavity  of  the  amnios ; 
becaufe,.  if  the  allantois  could  allow  a  pafTage  to  fuch  a  fluid,  its  own 
contents  would  necefTarily  go  along  with  it,  which  every  one  would  con- 
fefs  would  be  of  bad  confequence  :  but  the  truth  is,  that  the  allantois 
does  not  allow  liquors  to  pafs  through  it.  In  thofe  creatures  where  the 
allantois  only  furrounds  part  of  the  amnios,  if  we  did  fuppofe  the  chorion 
and  amnios  capable  every  where  elfe  of  ferving  as  ftrainers,  the  liquor 
would  always  be  found  in  confiderable  quantity  in  the  cellular  fubftance 
between  them  (§  23.)  ;  which  it  is  not :  and  what  fhould  hinder  it  to  run 
out  as  fad  as  it  could  be  conveyed  in  ? 

Let  none  here  afmme  canals  having  orifices  opening  on  the  furface  of 
the  chorion,  and  fent  directly  into  the  cavity  of  the  amnios,  unlefs  he 
undertakes  to  demonftrate  them.  There  can  be  no  fuch  canals  in  the 
creatures  whofe  allantois  furrounds  their  amnios  ;  for  there  are  no  threads 
extended  crofs  the  allantois. 

Harvey's  obfervation  (a)  of  this  liquor  amnii  being  feen  in  a  large  quan- 
tity before  the  foetus  is  formed,  may  probably  be  objected  to  me  as  a 
fure  argument  of  its  being  derived  from  fomewhere  elfe  than  the  umbi- 
lical velfels,  or  furface  of  the  fcetus ;  and  that  can  only  be  from  the  ca- 
vity of  the  uterus  by  tranfcolation. 

Harvey's  affertion  is  only  this  negative,  That  he  did  not  fee  a  fcetus  in 
the  very  fmall  conceptions  he  examined ;  but  it  is  very  evident  from  later 
obfervations  (£),  That  the  rudiments  of  the  foetus,  and  its  funis  umbilica- 

lis 

(a)  De  Generat.  Animal,  exercit.  56. 

(b)  Compare  Harvey's  exercit.  15.  16.  17.  with  Malpighius  de  ovo  incubato,  in  the  firfl: 
three  or  four  days  of  incubation;  and  his  exercit.  56.  with  Kerkring.  Anthropogr.  Ichnogr, 
andRuyfch,  Thef.  6.  and  many  other  later  obfervations. 
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may  be  feen  much  fooner,  and  while  the  conception  is  lefs  than  what 
he  determines  it  to  have  been  in  the  cafes  where  he  fays  he  could  not  fee 
it :  and,  in  my  opinion,  extra-uterine  foetufes  prove  clearly,  that  the 
embryo  is  always  lodged  much  fooner  in  its  fecundines  than  we  can  dif- 
cern  the  different  parts  of  thefe  ;  far  lefs  need  we  expect  to  be  able  to  dif- 
tinguifh  the  different  parts  they  contain.  I  mall  readily  allow  that  the 
liquor  amnli  is  in  larger  proportional  quantity  the  younger  a  conception 
is :  And  the  reafon  of  this  appearance  may  very  eafily  be  underflood, 
from  what  was  faid  concerning  abforption  (§  15).  From  the  obfervation 
itfelf,  compared  with  what  is  above  in  this  feclion,  I  would  infer,  that 
the  veffels  of  the  amnios  furnifh  by  much  the  larger  mare  of  the  liquor 
contained  in  it. 

Whoever  confiders  the  large  placenta  (§  18.),  the  quick  growth  (§  32.), 
and  the  weaknefs,  of  a  young  foetus,  will  not  affirm  its  being  incapable 

of  furnifhing  this  liquor  of  the  amnios.  The  v  elides  full  of  water,  in 

which  there  is  no  foetus,  and  confequently  no  placenta,  when  found  in 
the  womb,  cannot  be  efteemed  to  be  ova,  but  are  hydatides,  of  which 
great  numbers  are  often  found  here  [a] ;  and  therefore  ferve  nothing  for 
determining  the  prefent  queftion. 

Ni  Authors  having  differed  widely  concerning  the  quantity  and  qua- 
lity of  the  liquor  amnii,  and  my  obfervations  not  having  been  univerfal 
enough  to  fix  a  general  rule,  I  mail  delay  any  inquiry  into  the  ftate  of 
this  liquor,  till  I  come  to  examine  it  as  it  is  employed  in  accounting  for 
the  nutrition  of  a  foetus ;  where  I  mail  confider  it,  according  to  all  the 
different  opinions  of  authors. 

27.  As  foon  almofl  as  we  can  ob ferve  any  embryo,  its  umbilical  vef- 
fels difcover  themfelves  (b). 

28.  The  mouth,  lips,  and  cheeks  of  fcetufes,  are  at  firft  wanting,  and 
leave  a  large  chafm  inftead  of  a  mouth  ;  which  is  gradually  contracted  by 
the  formation  and  conjunction  of  thefe  parts,  till  it  is  brought  to  a  due 
fize  (c). 

29.  While  foetufes  continue  in  the  womb,  their  mufcles  are  ordinarily 

3D2  left 

(a)  Vid.  Hiftor.  in  Haller.  not.  m.  in  §  679.  Inftitut.  Boerhaavii. 

(b)  H  ivey,  exircit.  56.    Ruyfch,  Thef.  6.    Riolan.  Anthropograph.  lib.  6.  cap.  ult. 

(c)  Harvey,  ibid. 
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left  to  act  only  by  their  natural  contraction,  or  the  foetus  is  faid  to  be  in 
a  fleeping  fhate ;  but  fometimes,  when  its  eafe  or  prefervation  requires  a 
change  of  fituation,  it  feems  to  perform  fome  voluntary  motions,  which  are 

called  its  Jtirrlngs. 

The  pofture  of  a  child  is  owing  to  the  mufcles  being  left  to  their  na- 
tural contractions,  the  ftronger  ones  always  prevailing,  till  their  antago- 
nifts  exert  fuch  a  renftance  by  being  ftretched  as  brings  them  to  an  sequi- 
librium.  No  wonder,  therefore,  that  the  fpine  is  fo  much  bowed  forward, 
and  the  head  is  bended  towards  the  knees ;  the  thighs  are  brought 
forward;  the  legs  are  bended  back;  the  arms  hang  down,  but  are  drawn 
a  little  forward ;  the  fore-arms,  hands,  and  fingers,  are  all  bended,  and 
thereby  the  hands  are  placed  round  the  knees  :  For  it  will  appear  to 
any  who  lhall  take  the  trouble  to  confider  the  ftructure  of  thefe  parts, 
that  the  members  are  all  brought  to  that  fide  where  the  mufcles  have  an 
advantage  over  their  antagonifts  in  number  and  ftrengch,  or  in  the  angles 
of  infertion,  or  in  the  length  of  the  lever  they  act  with. 

That  the  pofture  above-defcribed  arifes  from  the  natural  contraction  of 
the  mufcles,  while  the  foetus  is  in  a  fleeping  ftate,  is  farther  evinced,  by 
obferving  how  much  children  fleep  after  they  are  born,  and  how  the 
members  naturally  go  into  near  the  fame  pofture  when  people  fall  a- 
fleep. 

30.  The  ftomachs  of  the  youngeft  foetufes  we  can  diffect  are  full  of 
a  mucous  liquor,  which  remains  of  near  the  fame  confiftence  all  the  time 
of  geftation,  except  that  it  becomes  gradually  fomewhat  more  vifcous  as 
the  foetus  increafes. 

This  has  obtained  in  all  the  different  animals  I  have  had  oceafion  to 
difled. 

3U  The  fmall  guts  of  feetufes  are  full  of  a  glairy  mucaginous  liquor, 
which  becomes  thicker  and  darker  coloured  as  it  defcends  to  the  great 
guts,  where  it  is  collected  under  the  name  of  meconium. 

32.  Foetufes  increafe  proportionally  lefs  the  longer  they  continue  in  the 
womb. 

Mauriceau  (a)  pretends  to  determine  the  proportional  increafe  of  a 

child 

{a)  De  maladies  dc  femmes  grofies,  liv.  i.  chap.  5. 
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<;hild  to  be  fixty-four  times  its  own  weight  in  triple  the  time.  The  num- 
bers he  condefcends  on  are  the  following :  At  birth,  a  child  weighs  1 2 
pounds,  of  1 6  ounces  each ;  at  three  months,  it  weighs  3  ounces ;  at  one 
month,  three  fourth  parts  of  half  a  drachm ;  and  at  ten  days,,  lefs  than 
half  a  grain. 

Having  now  eftablifhed  the  necefTary  facts,  I  defign  to  ufe  them  hereafter 
as  fo  many  axioms  or  data ;  and,  to  fave  repetitions,  I  fhall  only  refer  to 
them  by  the  numbers  prefixed  to  each,  in  the  folution  of  the  feveral  pro- 
blems, to  which  I  now  return. 

Problem  I.    How  far  the  Mouth  or  the  Umbilical  VefTels  are  neceffary 
to  the  Nourljhment  of  the  Foetus. 

Authors  have  all  known  that  fcetufes  have  been  brought  forth  with- 
out mouths:  but  feveral  of  thefe  monfters  being  found,  upon  a  ftrict 
examination,  to  have  fome  other  pafTage  leading  from  the  furface  of  their 
bodies  into  their  ftomachs,  feveral  writers  of  good  account  have  affirmed, 
or  at  lead  in  an  indirect  way  have  infinuated,  that  fuch  vicarious  paf- 
fages  are  never  wanting  when  the  mouth  is  fhut  or  deficient ;  which 
they  think  rather  a  ftronger  proof  of  the  ordinary  canal  by  the  mouth 
in  complete  fcetufes  being  altogether  neceffary  for  the  nourifhment  of  the 
fcetus,  than  if  no  fuch  monfters  had  been  feen ;  fince,  fay  they,  we 
hereby  fee  how  careful  nature  is  to  preferve  a  pafTage  from  without  into 
the  chylopoietic  organs. 

To  remove  all  pretences  for  concluding  hereafter  fo  generally  that  & 
vicarious  pafTage  is  never  wanting,  allow  me  to  point  out  fome  authors, 
who  give  accurate  and  well-vouched  hiftories  of  monfters  who  had  no 
fuch  canals,  and  in  fome  of  which  it  was  impollible  they  could  have  them, 
or  they  muft  have  been  altogether  ufelefs- 

Children  {a),  a  whelp  (£),  and  a  lamb  (e),  were  brought  forth  without 
heads,  or  any  pafTage  into  the  chylopoietic  bowels.  In  other  fcetufes  that 
had  heads,  all  paflage  to  the  ftomach  was  fhut  up  :  See  fuch  obfervations 

of 

(a)  Two  by  Littre,  Mem.  de  l'Acad.  desSciences,  1701;  one  by  Mery,  ibid  1720. 

(b)  De  Graaf,  de  Mulier.  Organ,  cap.  15.    (c)  Antoine,  Hift.  de  l'Acad.  des  Sciences,  1703, 
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of  children  {a),  of  whelps  (£),  of  a  lamb  (c),  of  a  pig  {d).  Where  the 
paflage  into  the  flomach  has  been  open,  there  have  been  no  inteftines  [e] ; 
and,  where  the  guts  were,  nothing  could  get  down  into  them  {/). 

Thefe  examples  are  fo  exact  in  mowing  the  little  neceffity  there  is  for 
either  mouth  or  chylopoietic  organs  in  the  nourifhment  of  fcetufes,  that  I 
need  fcarce  mention  how  much  they  ferve  to  determine  the  firft  part  of 
this  problem ;  and  they  make  remarks  on  the  hiftories  of  fcetufes,  who 
had  the  vicarious  paffages,  unneceffary:  only  allow  me  to  caution  the 
young  phyfiologifts;  not  to  take  fome  authors  affertion,  of  the  food  being 
conveyed  by  thofe  extraordinary  canals,  for  an  eftablifhed  truth,  till 
they  have  examined  what  is  to  be  faid  for  and  againft  it. 

Though  the  former  part  of  the  problem  mould  be  determined  in  the 
manner  I  have  argued  for,  which  takes  away  all  probability  of  nourifh- 
ment being  furnifhed  to  fcetufes  by  the  mouth  alone ;  yet  the  gentlemen 
who  are  of  opinion  that  it  is  conveyed  by  both  the  umbilical  vein  and  the 
mouth,  endeavour  to  refolve  the  latter  part  of  it  fo  as  flill  to  favour  their 
fentiments :  for  they  undertake  to  prove,  that  the  fupply  by  the  navel  may 
be  wanting,  as  well  as  that  by  the  mouth;  and  therefore,  that  both  con- 
tributing towards  the  nourifhment  in  the  natural  ftate  of  the  foetus, 
whenever  one  of  them  is  wanting,  the  other  performs  the  function  of 
both,  as  is  fometimes  done  in  other  parts  of  the  body.    I  acknowledge 
great  probability  in  this  reafoning,  if  they  can  bring  a  clear  convincing 
proof  of  fcetufes  fubfifting  and  increafing  without  receiving  liquors  by 
their  navel-ftring.    Seeing,  then,  this  part  of  the  problem  is  of  fuch  im- 
portance in  the  prefent  queftion,  I  muft  be  excufed  for  infixing  particu- 
larly on  the  feveral  facts  which  I  have  obferved  to  be  advanced  by  au- 
thors in  proof  of  the  navel  not  being  indifpenfably  necefTary  toward  the 
nourifhment  of  a  fcetus. 

The  firft  argument  ufed  by  the  gentlemen  of  the  other  fide  of  the  que- 
ftion, 

(a)  Littre,  Mem.  de  l'Acad.  des  Sciences,  1701.    Buchnerus,  A£t.  Med.Phyfic.  Acad.  n.  c. 
vol.  ii.  obf.96. 

(£)  Littre,  Hift.  de  l'Acad.  des  Sciences,  1703.    Brady,  Philof.  Tranf.  n.  304. 
(c)  Ruyfch,  Thef.  4.  n.  55.  (d)  Bellinger,  de  Feet.  Nutr.  cap.  9. 

(e)  Lemery,  Hift.  de  l'Acad.  des  Sciences,  1704, 
(/)  Calder,  Medical  Eflays,  vol.  i.  art.  14. 
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ftion,  is,  That  authors  of  the  bed  character  (#),  who  have  difTected  vivi- 
parous animals  with  young,  allure  us  there  is  no  adhefion  or  connection 
between  the  fecundines  and  uteri  of  moft  animals,  for  a  confiderable  time 
after  the  conception  is  lodged  there ;  and,  in  fome  animals,  many  months 
pafs  before  there  is  any  adhefion  (I?) :  therefore,  fay  they,  the  foetus  can 
receive  nothing  all  this  time  from  the  mother  by  the  umbilical  vefTels ; 
and  confequently  is  then  wholly  nourifhed  by  the  mouth. 

On  the  fuppofition  that  the  uterine  velTels  muft  always  inofculate  with 
thofe  of  the  fecundines,  before  the  umbilical  vefTels  can  receive  any  li- 
quors from  the  mother,  this  argument  is  indeed  of  great  force.  But  ac- 
cording to  the  fcheme  which  I  have  explained,  and,  I  hope,  have  proved 
in  §  1 6.  &  17.  of  preliminary  facts,  it  is  a  matter  of  indifference,  whe- 
ther the  liquors  furnifhed  by  the  mother  are  applied  to  the  bibulous  ori- 
fices of  the  abforbent  vefTels  of  the  fecundines,  while  the  liquors  are  con- 
tained within  cells  formed  in  the  fubftance  of  the  uterus  (§  2. — 5.),  or 
when  they  are  poured  into  the  cavity  of  the  uterus  itfelf :  for  thofe  vefTels 
will  equally  well  perform  their  office  in  both  cafes,  and  thereby  ferve  to 
nourifh  the  foetus  fufficiently ;  which  muft  take  off  the  necefhty  we  were 
here  imagined  under,  of  fuppofing  the  food  to  be  wholly  received  at  the 
mouth.  Nay,  in  fome  animals,  for  example  mares,  whofe  allantois  fur- 
rounds  the  amnios  (§  22.),  and  whofe  fecundines  have  no  connection  for 
a  confiderable  time  with  the  uterus,  what  has  been  jufl  now  faid  is  finely 
illuftrated ;  and  there  is  downright  demonftration  of  all  the  foetus's  nou- 
rifhment  being  conveyed  by  the  umbilical  vefTels,  as  was  remarked  §  1 6. 

Next,  feveral  obfervations  are  brought  to  mow,  that  the  pafTage  of  li- 
quors by  the  navel  has  often  been  flopped  long  before  birth.  The  firft  I 
fhall  mention  is  one  of  Mr  Petit  (c) :  "  Mr  Petit  (fays  the  fecretary  of 
"  the  Academy  of  Sciences)  caufed  the  navel-ftring  of  a  human  foetus  to 
"  be  fhown,  which  had  a  knot  in  its  middle,  where  one  could  obferve  the 
"  marks  of  the  contiguity  attouchemeni)  of  the  parts  that  formed  the 
"  knot ;  which  proves  that  the  knot  had  been  made  long  before  the  wo- 
"  man's  delivery." 

It  may  be  faid,  that  this  is  in  fome  meafure  anfwered  by  what  Mauri- 

ceau 

(a)  Harvey,  Needham,  de  Graaf.       (£)  Needham,  Obf.  Anat.  de Form.  Feet.  cap.  2,- 
(c)  Hift.  de  1' Acad,  des  Sciences,  1718. 
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ceau  (#),  Deventer  (£),  and  other  practical  writers  in  midwifery,  affirm 
of  the  danger  children  are  in  of  lofing  their  lives  when  the  umbilical  rope 
is  preffed  or  expofed  to  the  cold  air  before  birth,  and  by  obfervations  of 
fcetufes  being  killed  by  knots  on  the  navel-ftring  (c).  But  the  fact,  as  it 
is  told,  is  open  to  ftrong  objections ;  for  there  is  not  one  circumftance 
mentioned  by  which  we  can  know  whether  this  knot  flopped  the  courfe 
of  the  blood,  or  if  it  was  any  more  than  one  of  the  common  ones,  about 
which  fome  midwives  make  fo  much  to  do.  I  have  given  a  figure  of  one, 
ferving  to  mow,  by  my  injection  pafling,  that  liquors  will  not  flop  in 
fuch.  See  Plate  I.  fig.  5.  "  reprefenting  a  piece  of  the  funis  umbilicalis, 
whofe  veffels  are  diflended  with  wax."  AA  is  the  large  vein  ;  BB,  the 
the  two  arteries  twilling  fpirally  round  the  vein ;  C,  a  very  remarkable 
convolution  of  the  arteries,  which  refembled  a  knot,  before  the  injection 

was  thrown  in.  Further,  I  fee  no  reafon  to  conclude  from  Mr  Petit's 

obfervations,  as  the  fecretary  has  done,  that  becaufe  there  were  marks  of 
the  parts  which  compofed  the  knot,  touching,  or  being  contiguous  to 
each  other,  therefore  the  knot  muft  have  been  of  an  old  flanding.  Add 
to  all  this,  that  there  is  no  mention  made  of  the  child's  condition,  whe- 
ther it  was  born  dead  or  alive.  So  that,  from  the  whole,  I  muft  think 
there  can  be  no  ufe  made  of  this  obfervation  in  this  argument.  And  I 
muft  alfo  acknowledge,  that  the  obfervations  of  children  faid  to  be  killed 
by  knots  on  the  navel-ftring,  are  as  little  to  my  purpofe  :  for  though  the 
authors  who  relate  them,  do  aver  the  knots  to  have  been  the  caufe  of 
death,  yet  they  do  not  mention  circumftances  in  the  fact  fufficient  to 
fupport  their  opinion ;  for  which  I  muft  decline  the  greateft  authority, 
though  it  were  ever  fo  favourable  to  my  fide  of  the  queftion. 

The  fecond  obfervation  brought  to  prove  the  courfe  of  the  blood  inter- 
rupted in  the  umbilical  veffels  before  birth,  is  what  Mr  Heifter  (d)  quotes 
from  Fred.  Hoffman's  Differtation  de  pinguedine.  Unluckily  that  treatife 
is  not  among  the  collection  of  Hoffman's  DifTertations  I  am  poffeffed  of ; 
and  therefore  I  muft  take  the  relation  of  the  fact  at  fecond-hand.  It  is 
this :  "A  perfect  child  was  born,  whofe  umbilical  rope  was  all  corrupt 

"  and 

(a)  Maladies  des  femmes  grofles,  Iiv.  ii.  chap.  z6.  {b)  Ars  Obftctric.  cap.  38. 

(c)  Ruyfch.  obferv.  xi.  Gutterman.  in  commerc.  Norimberg.  173 1.  femeft.  x.  fpec.  20. 

(d)  Compend.  Anat.not.  37. 
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*?  and  putrid,  (putredine  totus  corruptus  erat")  Mr  Heifter  adds,  "  It 
"  would  have  been  impomble  that  it  fhould  have  lived,  unlefs  it  had  taken 
*;  its  nourifhment  fome  other  how  than  by  the  navel." 

Though,  for  ought  that  is  expreffed  here  by  either  Hoffman  or  Heifter, 
it  feems  to  be  ambiguous,  whether  this  complete  child  was  born  dead  or 
alive,  yet  I  mall  fuppofe  the  latter  cafe  :  and,  when  this  is  granted,  the 
account  is  fuch  as  one  cannot  pretend  to  guefs  from  it  how  long  this 
navel-ftring  had  been  corrupted  ;  what  parts  had  been  deftroyed  by  the 
putrefaction  ;  whether  the  cellular  membrane  and  mucus  of  the  rope  only 
were  affected,  or  if  the  veffels  involved  in  them  were  alfo  deftroyed.  In 
fhort,  this  ftory  does  not  feem  diftinct  enough  to  allow  any  confequence 
to  be  drawn  from  it.  Left,  however,  any  fhould  build  on  a  ftrict  fenfe 
of  the  word  totus,  which  all  the  world  knows  is  generally  ufed  in  a 
very  vague  way,  let  fuch  reconcile  any  appearance  of  a  funis  umbilicalis 
with  the  total  and  complete  corruption  of  the  membranes,  mucus,  and 
veffels  compofing  it. 

The  two  following  hiftories  are  much  more  exact  and  to  the  purpofe. 
One  is  from  Chatton  (a) ;  the  other  is  told  by  Petrus  Rommelius  (b). 
Both  agree  almoft  exactly  in  the  principal  circumflances.  Healthy  chil- 
dren are  born  with  the  navel  fkinned  over.  The  fecundines,  when  af- 
terwards brought  away,  are  of  a  natural  fize,  and  the  extremities  of  the 
umbilical  rope  are  coalefced.  The  mother  of  the  one  told  Mr  Chatton,  that 
flie  had  gone  with  child  three  weeks  longer  than  her  ordinary  time  ;  and 
he  thinks  the  navel  was  as  found  as  a  child  three  weeks  old  ufed  to  have 
it.  Rommelius  judges  the  other  child's  navel  to  have  been  as  found  as  in 
children  feveral  months  old.  A  little  impervious  procefs  about  the  fize  of 
a  worm  flood  out  from  the  navel,  and  the  umbilical  rope  was  as  fmall 
as  a  goofe- quill. 

Thefe  authors  have  been  very  fond  of  fetting  the  world  a-ftaring,  other- 
wife  they  would  never  have  made  the  comparifons  of  the  foundnefs  of 
the  navels  of  the  children  in  their  hiftories  with  thofe  of  children  fo  many 
weeks  or  months  old.  I  wifh  they  would  explain  to  me  what  is  the  dif- 
ference as  to  foundnefs  in  a  found  navel  of  children  three  days,  weeks, 

3  E  months, 

(a)  V  nder  Wiel,  Obferv.  Cent.  Pod:,  pars  i.  not.  in  cbf.  32. 
\b)  Ephemend.  German,  dec.  2.  ann  7.  obf.  209. 
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months,  or  years  old.    Since  there  is  none,  we  are  to  inquire  how  long 
time  thefe  navels  had  probably  been  in  fkinning  over  after  the  navel- 
ftring  was  broke  or  eroded.    The  circumftance  of  the  fecundines  being 
of  a  natural  fize,  fhews  that  this  accident  did  not  happen  long  before 
birth  ;  for  from  what  was  faid  in  §  14.  of  the  placenta  being  alifelefs  mafs 
after  the  communication  betwixt  it  and  the  child  is  deftroyed,  and  from 
what  the  beft  and  moft  experienced  pra&ifers  in  midwifery  (<?)  agree  in, 
the  fize  and  ftate  of  the  after-burden  muft  be  greatly  changed  in  very 
little  time  after  it  is  in  that  lifelefs  ftate  which  muft  be  here  fuppofed. 
The  only  way  of  judging  in  what  time  a  fkin  might  be  brought  on  the 
navel  of  the  children  mentioned  in  the  foregoing  hiftories,  is  to  deter- 
mine, How  foon  after  birth  childrens  navels  are  fkinned  over  ;  and  then 
to  inquire,  Whether  a  cicatrice  would  be  fooner  or  later  brought  on  by 
the  child's  continuing  immerfed  in  its  waters  after  the  navel-firing  was 
broke.    I  have  frequently  feen,  and  among  the  reft  in  my  own  children, 
the  tied  piece  of  the  navel- firing  fall  off,  in  four,  three,  or  two  days  after 
birth,  and  the  fkin  was  found  where  the  fhrivelled  firing  feparated  :  And 
it  is  generally  known  how  very  foon  the  remains  of  the  navel-ftring  drop 
off  from  brutes.    If  then  fuch  a  feparation  can  be  made  fo  foon,  when 
dry  rags  are  applied,  or  by  being  expofed  to  the  air,  we  have  reafon  to 
think  that  the  fkin  would  be  much  fooner  brought  on  the  navel  while 
the  parts  were  foaking  in  the  liquor  amnii :  for  we  have  very  convincing 
proof  what  the  effeds  of  fuch  a  fait  liquor  is  in  the  faliva,  which  not 
only  ferves  to  keep  the  mouth  foft  and  flexible,  but  very  foon  heals 
wounds  or  mild  abfcefles  there ;  the  urine  will  fcarce  allow  furgeons  to 
keep  the  wound  in  lithotomy  long  enough  frefh,  but,  notwithftanding 
their  utmoft  efforts,  it  often  renders  the  pafTage  callous.    The  fynovia  of 
the  joints,  the  glary  liquor  of  tendinous  or  ligamentous  fheaths,  and,  in 
fhort,  all  fuch  liquors  of  our  body,  do  the  fame.  From  all  which  I  would 
conclude,  that  the  navel-ftrings  which  are  the  fubjedl  of  our  prefent  in- 
quiry, were  broke  very  foon  before  birth ;  and  if  I  fhould  allow  the  time 
to  have  been  a  day  or  two,  the  foetus  might  continue  fo  long  in  life, 
without  any  new  fupplies  of  nourifhment,  as  well  as  it  does  feveral  days 

after 

(a)  Mauriccau  Maladies  des  Femmes  Groffes,  liv.  ii.  chap.  9.  Ruyfch.  in  Thef.  Obfervo 

adverf.  , 
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after  birth,  when  it  ordinarily  takes  only  fome  purgative  fyrups  ;  and 
there  is  recorded  (<s)  an  inftance  of  a  child  that  lived  feven  days  after 
birth,  though  nothing  could  pafs  out  of  its  ftomach  into  its  guts  to  nourifh 
it.  The  probability  of  a  child's  living  without  nourifhment  in  the  womb 
fo  long  as  I  have  allowed,  is  certainly  much  greater  than  that  it  mould 
continue  in  life  days,  weeks,  or  months,  after  the  waters  have  been  eva- 
cuated, and  continued  to  be  conftantly  difcharged  (£),  on  the  fuppofition 
which  the  gentlemen  of  the  other  fide  make  of  its  receiving  its  food  moftly 
by  the  mouth  for  fome  time  before  birth.  I  would  therefore  conclude 
from  the  whole,  that  thefe  children  whofe  hiftories  Chatton  and  Romme- 
lius  relate,  were  under  no  neceffity  of  being  fupplied  with  nourifhment 
any  other  way  than  by  the  navel,  and  confequently  do  not  prove  what 
was  defigned  by  appealing  to  them. 

A  more  direct  proof  the  umbilical  veflels  not  being  fo  neceffary  as  I 
argue  for,  is  offered  by  examples  of  fcetufes  who  had  no  navel- firing.  I 
know  only  two  cafes  where  this  is  alleged  :  one  is  told  by  Vander  Wiel ; 
the  author  of  the  other  is  anonymous. 

Vander  Wiel  fays  (<:),  "  In  the  time  of  the  fair  at  the  Hague,  in  the 
"  year  1683,  a  male  child,  a  year  and  three  months  old,  born  of  poor 
"  parents  in  February  1682,  was  expofed  for  a  {how.  When  it  was  born, 
"  there  was  not  the  leafl  veftige  of  the  umbilical  rope  ;  and  therefore  the 
'*  midwife  had  no  occaflon  to  feparate  it  from  the  child's  belly.  The 
"  navel  alfo  was  wanting  :  but  inftead  of  it  a  broad  round  red  fpot,  as 
"  large  as  a  ftiver  piece  of  money,  covered  with  a  very  thin  fkin,  ap- 
"  peared  in  the  hypogaftrium,  near  to  the  mare-bones  ;  within  the  cir- 
"  cumference  of  which  fpot  two  papillula?  or  aqueducts  were  feen,  at  an 
"  inch  diflance  from  each  other,  by  which  the  \irine  was  evacuated.  The 
■*  child  died  at  three  years  of  age."  In  the  notes  upon  this  obfervation 
he  tells  us,  its  body  was  not  opened  after  its  death. 

This  feems  to  me  fuch  an  hiftory  as  one  can  rely  very  little  on :  for 
it  would  appear  to  be  on  the  parents  information  that  Vander  Wiel  aflerts 
there  was  no  navel-firing  ;  their  bufinefs,  to  be  fure,  was  to  make  the  cafe 
as  wonderful  as  they  could,  to  draw  in  cuflomers.    There  is  not  any 

3  E  2  where 

(a)  Medical  Mays,  Vol.  I.  Art.  xiv.  (£)  Mauriceau  dans  plufieurs  obfervat. 

(c)  Obferv.  Cent.  Poft.  pars  I.  obferv.  32. 
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where  mention  of  fecundines,  to  know  whether  the  umbilical  rope  was 
hanging  at  them ;  and  the  breadth  of  the  fpot  anfwers  very  well  to  the 
navel  ;  which  probably  would  have  been  made  as  certain  by  a  diffection, 
as  it  was  confpicuous  in  another  cafe  related  towards  the  end  of  the  notes 
upon  this  obfervation,  and  very  like  to  it  in  all  the  principal  circumftances, 
excepting  that  here  the  umbilical  rope  was  evident.  (See  fuch  an  hiflory 
in  the  Medical  Effays,  Vol.  III.  Art.  14.)  Since  then  this  hiflory  is  fo  im- 
perfect, and  on  an  hearfay,  while  the  very  cafe  which  the  author  tells  as 
analogous  to  it  brings  it  to  make  for  my  fide  of  the  queflion,  I  am  hope- 
ful it  will  not  be  advanced  any  more  againfl  me. 

The  fecond  cafe  of  a  navel  being  wanting,  is  told  in  a  letter  of  an  ano- 
nymous author  in  words  to  this  purpofe  (a)  :  "  An  hare  big  with  young 
"  being  caught,  its  belly  was  carefully  opened,  and  immediately  three 
"  considerable  balls  tumbled  out :  they  were  of  a  whitifh  colour  exter- 
"  nally ;  with  this  difference,  that  the  coat  of  the  firfl  which  fell  out  was 
"  not  pellucid,  whereas  the  other  two  were  furrounded  with  a  pellucid 
"  coat.  I  confidered  thefe  globes  accurately,  and  could  not  obferve  on 
"  their  furface  the  lead  mark  of  their  adhering  any  where.  I  alfo  with 
"  great  care  examined  the  uterus  that  was  cut  out,  which  I  found  per- 
"  feebly  entire,  and  of  a  natural  fize,  without  any  marks  of  a  conception, 
"  or  of  any  breach  in  it.  When  I  had  cautioufly  cut  thefe  globes  or  balls, 
*'  I  found  in  each  a  little  hare  covered  all  over  with  fur,  and  of  the  big- 
"  nefs  new-kittled  hares  commonly  are.  The  membranes  furrounding 
"  them  were  eafily  taken  off  whole  and  entire  ;  but  I  could  find  no  veftige 
"  of  the  umbilical  rope  either  in  the  feparated  membranes  or  bodies  of 
"  the  hares.  After  this,  I  viewed  the  membranes  more  exactly,  difcover- 
"  ing  them  to  be  double  and  eafily  feparable.  In  the  ball  whofe  mem- 
"  branes  I  faid  were  opaque,  the  external  one  was  thicker ;  the  one  with- 
"  in  this  was  thin  and  pellucid,  its  internal  furface  being  covered  with  a 
"  yellowifh  mucus.  Internally,  there  was  a  fpace  about  the  bignefs  of  a 
**  guilder  piece  of  money,  that  refembled  a  fmall  uterine  placenta,  equally 
"  covered  with  a  thin  fkin,  but  without  any  veftige  of  the  umbilical  rope. 
"  I  cut  the  placentulse,  and  found  them  internally  liver-like  {Jjepatlfor- 
"  mes),  whitifh,  of  a  foft  vafcular  texture,  full  of  canals  and  papillula. 

"  Thefe 

(a)  Commerc.  Literat.  Norimberg.  1 73 1 .  fpec.  27.  art  4. 
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$  Thefe  are  what  were  partly  faithfully  related  to  me,  and  partly  were 
"  obferved  and  remarked  by  myfelf.  Indeed,  having  never  had  an  op- 
"  portunity,  I  did  not  fearch  into  the  foetufes  of  hares  before.  This  whole 
"  matter  feems  a  paradox  to  me." 

Many  inconfiftencies  difcover  themfelves  in  this  obfervation  at  firft 
reading,  even  in  the  part  of  it  where  one  would  think  the  author  is  tell- 
ing what  he  faw.  Two  of  the  balls  are  pellucid ;  and  the  third  has  only 
a  round  fpot  on  the  interior  furface  of  its  membranes,  which  he  feems  to 
expect  mould  have  had  umbilical  vefTels  coming  out  from  it,  and' is  much 
difappointed  at  miffing  of  them.  After,  I  fay,  he  has  thus  made  it  evident 
that  there  were  no  placentas,  yet  afterwards  hepatiform  vafcular  placenta: 

are  very  accurately  defcribed.  The  membranes  are  taken  off  whole 

and  entire  from  the  foetufes  inclofed  in  them,  after  the  globes  containing 

the  foetufes  had  been  cautioufly  cut.  The  placentae  are  hepatiformes, 

either  from  their  fhape,  form,  and  bulk,  being  before  invifible ;  or  they 

are  like  livers,  becaufe  they  are  white.  Though  it  is  now  agreed  that 

a  placenta  is  no  more  than  numerous  ramifications  of  the  umbilical  vefTels, 
yet  here  are  placentae  without  their  vefTels  being  derived  from  any  part ; 

which  to  me  appears  to  be  an  exprefs  contradiction  and  impoffibility.  

Though  the  whole  affair  is  a  paradox  to  him,  he  has  not  the  curiofity  to 
open  one  of  the  young  hares,  that  he  might  fee  whether  the  umbilical 
veiTels  were  wanting  within  their  bodies  as  well  as  without. 

Though  this  gentleman  has  concealed  himfelf  in  a  country  where 
people  are  far  from  fhunning  to  be  the  firft  public  tellers  of  fuch  prodi- 
gies of  nature  as  come  to  their  knowledge,  yet  I  fhall  not  doubt  of  his 
fincsrity  ;  but  cannot  help  faying,  that  his  ignorance,  at  leaft  in  the  ftruc- 
ture  of  the  foetufes  of  hares,  which  he  fays  he  never  had  an  opportunity 
of  differing  before,  has  led  him  into  miftakes  numerous  enough  to  give 
me  fufficient  caufe  to  decline  his  teftimony.  And  as  to  the  principal 
thing  which  relates  to  the  prefent  queftion,  the  want  of  a  funis  umbilica- 
I  think  I  can,  with  the  help  of  Needham's  third  table  of  his  obferva- 
tions  deform,  fast,  make  an  apology  for  his  not  difcovering  it,  by  fhewing 
that  others,  more  accuftomed  to  the  difTedion  of  hares,  might  have 
miffed  of  it  as  well  as  he.  Needham  reprefents  the  foetus  of  a  rabbit  with 
its  fecundines,  (which  differ  fcarce  any  thing  from  thofe  of  a  hare),  where 

that 
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that  part  of  the  umbilical  rope,  in  which  all  the  veffels  are  inclofed,  is 
very  fhort,  and  feven  or  eight  confiderable  branches  go  from  it  feparately 
to  the  placenta.  If  thefe  veffels  were  all  broke  at  the  place  where  they 
feparate,  by  the  running  of  the  dam,  or  falling  out  of  the  balls,  or  in 
opening  the  membranes,  the  fhort  navel-ftring  would  contract,  and  be 
hid  by  the  fur,  fo  as  to  be  difcovered  with  difficulty ;  and  the  extremi- 
ties of  the  broken  veffels  would  appear  on  the  placenta  like  papillulas,  and 
the  placenta  would  be  vafcular  and  whitifh-coloured,  as  the  anonymous 
obfervator  has  defcribed  it.  This  account  is  natural  and  eafy  enough  to 
bear  a  ftrong  air  of  truth  with  it. 

If  then  accurate  inftances  are  recorded  of  fcetufes  being  nourifhed 
without  any  pombility  of  their  receiving  aliment  by  the  mouth  or  into 
their  chylopoietic  organs,  and  if  there  can  be  no  diftinct  unexceptionable 
proof  made  out  of  their  being  ever  fupplied  with  nourifhment  without 
the  navel-ftring,  I  muft  determine  the  firft  problem,  by  affirming,  That 
the  umbilical  veffels  are  abfolutely  neceffary  toward  the  nourifhment  of  a 
foetus,  and  that  the  mouth  is  not  fo. 

Problem  II.    Whether  the  Liquor  contained  in  the  Amnios  is  proper  Food 
for  a  Foetus. 

When  we  confider  this  liquor  as  it  is  fometimes  reprefented,  to  wit, 
that  it  is  at  firft  mild  and  mucaginous,  and  afterwards  becomes  thinner, 
more  acrid,  and  urinous,  it  would  appear  ill  calculated  for  the  food  of  the 
foetus  in  its  different  ftates :  for  while  the  parts  of  a  foetus  are  weak,  and 
have  little  action,  they  are  not  fo  well  fitted  for  digefting  and  breaking 
the  cohefion  of  a  fluid  whofe  particles  feparate  with  fuch  difficulty  ; 
whereas  it  would  have  been  much  more  capable  of  digefting  ftronger 
food  after  its  ftomach,  guts,  and  other  chylopoietic  organs,  were  become 
ftronger  :  confequently  this  liquor  ought  to  have  been  of  the  reverfe  con- 
fiftence  to  what  is  above  defcribed,  as  we  fee  happens  in  a  cafe  which  muft 
be  allowed  to  be  very  analogous  to  the  prefent  fubjecT:,  that  is,  in  the 
confidence  of  milk,  which  is  at  firft  thin  and  purgative,  but  afterwards 
becomes  thicker  and  ftronger  food. 

Needham  may  perhaps  be  faid  to  have  defcribed  this  liquor  really  to 
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be  as  I  have  argued  it  fhould  have  been  formed  ;  for  he  tells  us  (a),  "  That 
"  the  liquor  of  the  amnios  becomes  confiderably  thicker  than  it  was  at 
"  firft  in  the  larger  animals."  And  in  another  place  (/>),  he  affirms,  "  That 
"  it  gradually  becomes  thicker,  and  foon  acquires  the  confiftence  of  the 
"  white  of  an  egg;  nay,  in  the  laft  months  of  a  cow's  going  with  young, 
"  it  is  thicker  and  more  vifcid  than  any  gelly."  This  agrees  exactly  with 
what  I  alfo  remarked  in  cows,  whofe  fcetufes,  with  their  fecundines,  I 
have  examined  in  a  great  many  different  ages.  But  neither  in  this  view 
of  the  conhftence  of  this  liquor  does  it  appear  proper  nourifhment ;  for, 
according  to  the  old  adage,  EJi  modus  in  rebus :  Though  the  food  of  a  foetus 
might  be  expected  to  be  groffer  in  the  laft  months,  when  its  organs  are 
ftronger,  than  foon  after  conception ;  yet  a  liquor  fo  very  thick  and  vifcid 
as  Needham  de^ribes,  would  be  altogether  indiffoluble,  and  very  impro- 
per for  nourifhin6  a  creature  whofe  organs  of  digeftion  are  {till  in  a  ten- 
der ftate,  and  for  whom  nature  has  provided  fuch  a  dilute  fine  liquor  as 
milk  is,  to  ferve  for  food  a  confiderable  time  after  the  birth,  when  all  its 
parts  are  become  much  more  robuft  and  ftrong.  If  we  can  make  any 
judgment  in  this  affair,  from  a  view  of  the  ordinary  courfe  and  tenor  of 
nature,  we  muft  think,  that  if  the  liquor  amnii  had  been  defigned  to  be 
fwallowed  for  food,  it  would  have  been  at  firft  a  thin  ferum  that  gra- 
dually came  afterwards  near  to  the  confiftence  and  nature  of  milk :  but 
this  I  never  faw,  nor  do  I  know  that  any  has  affirmed  this  liquor  to  have 
been  ever  obferved  of  fuch  a  proper  confiftence  in  the  different  times  of 
gravidation ;  and  therefore  muft  conclude,  that  it  is  not  defigned  to  ferve 
for  food. 

The  liquor  amnii  feems  not  only  thus  improper  food,  while  it  is  in  a 
natural  ftate;  but  there  are  examples  of  its  being  fo  much  depraved,  that 
it  muft  have  been  of  the  worft  confequences  to  the  foetus  to  have  fed  upon 
it.  Such  is  the  hiftory  related  by  Dr  Bellinger  [c\  of  a  woman  who  had 
laboured  under  a  virulent  gonorrhoea  during  her  pregnancy,  of  which 
fhe  was  cured  a  very  little  time  before  her  delivery.  The  waters  were 
very  putrid  and  foetid,  and  the  membranes  tender  and  almoft  rotten  ;  yet 

the: 
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[b)  Ibid.  cap.  5. 
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the  child  was  born  well  and  healthy ;  which  the  Doctor  thinks  could  not  have 
happened,  if  this  child  had  received  fuch  putrid  waters  into  its  bowels. 

The  force  of  this  obfervation  is  attempted  to  be  taken  off,  by  remark- 
ing, That  poifons,  and  other  noxious  fubftances,  do  lefs  harm  when  ta- 
ken into  the  ftomach,  than  when  immediately  mixed  with  the  blood. — 
Every  body,  I  believe,  will  grant  this  to  be  true,  if  the  quantities  recei- 
ved both  ways  are  equal:  but  it  is  of  no  ufe  in  the  prefent  queftion,  un- 
lefs  this  other  proportion  is  alfo  proved,  viz.  That  fuch  a  quantity  of  this 
putrid  liquor,  as  is  fufficient  to  nourim  the  fcetus,  muft  be  taken  in  either 
by  the  mouth  or  umbilical  veffels ;  then,  indeed,  by  a  plain  fyllogiftical 
confequence,  it  follows,  that  fuch  a  quantity  of  the  putrid  liquor  amnii 
will  do  lefs  harm  by  being  received  at  the  mouth,  than  if  it  had  been 
conveyed  by  the  navel.  I  can,  however,  fee  no  reafon  to  allow  the  minor 
proportion  to  be  true ;  nor  am  I  fenfible  of  being  brought,  by  a  denial 
of  this  proposition,  under  a  necefhty  of  giving  the  placenta  a  faculty  of 
feparating  the  pure  from  the  impiire,  or  of  having  the  goodnefs  to  fend 
the  impure  to  the  amnios,  where  it  does  no  harm,  and  the  pure  to  the 
fcetus,  where  it  does  much  good.  I  prefume  every  one's  practice  has 
taught  him,  that  there  is  no  necemty  to  fuppofe  the  whole  mafs  of  the 
mother's  blood  to  have  been  tainted  by  the  virulent  matter  of  this  go- 
norrhoea. I  can  imagine  this  difeafe  to  have  had  its  feat  at  firft  in  the  va- 
gina, and  then  to  have  attacked  the  internal  os  uteri  and  the  mucus  with 
which  it  is  commonly  filled  in  the  time  of  pregnancy,  (fee  an  inftance 
of  an  ulcerated  os  uteri  from  fuch  a  caufe(tf)  by  Des  Noves  ;)  and  this  cor- 
rupted mucus  might  communicate  its  fcetor  to  the  liquor  of  the  amnios, 
without  the  velTels  of  the  placenta  having  received  one  drop  of  this  putrid 
liquor :  And  therefore,  according  to  the  doctrine  which  I  endeavour  to 
fupport,  the  child  might  remain  healthy  and  found,  unlefs  the  waters 
had  been  long  enough  acrid  to  affect  the  furface  of  its  body ;  whereas, 
had  fuch  putrid  liquor  ferved  it  for  food  a  very  fhort  time,  it  fcarce  could 
have  efcaped  without  fome  difeafe.  Nay,  from  what  was  faid  concerning 
the  fource  of  the  liquor  amnii  being  either  the  fcetus,  or  its  umbilical  arte- 
ries, [yid.  §  24.  and  26,),  it  necelfarily  follows,  that  the  liquor  amnii  vn 
this  cafe  could  not  have  been  corrupted  in  any  other  way  than  what  I 
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have  juft  now  amgned  ;  for  we  can  never  imagine  that  a  child  could  have 
fuch  corrupted  liquors  circulating  in  its  veffels  without  being  tainted. 

It  may  be  objected,  from  what  I  have  faid  (§  25.)  of  the  branches  of 
the  umbilical  vein  abforbing  the  liquor  amnii,  that  fuppofing  this  liquor 
to  have  been  corrupted  in  the  manner  I  have  explained  it,  the  foetus  could 
not  have  remained  found ;  becaufe  the  abforbent  veins  muft  have  taken 
up  this  corrupted  fluff,  to  mix  it  with  the  blood  of  the  foetus.  To  this  I 
anfwer,  That  the  quantity  taken  up  by  abforption  is  but  fmall,  and  the 
time  would  appear  to  have  been  but  fhort  in  which  it  could  here  have 
been  abforbed.  Next,  I  would  obferve,  That  though  a  gentle  contraction 
is  neceffary  for  increafing  abforption,  yet  very  acrid  fubftances  irritate 
abforbent  veffels  to  fuch  a  ftrong  contraction,  as  makes  them  incapable 
of  performing  their  functions,  which  I  take  to  be  one  principal  reafon 
why  poifons,  when  fwallowed,  do  fo  much  lefs  harm  than  when  they  are 
immediately  mixed  with  the  blood :  And  hence  the  very  acrid  kinds  of 
them  are  obferved  to  produce  all  their  bad  effects  on  the  prima  via,  with- 
out any  appearance  of  their  having  entered  the  blood- veffels  (a).  So  that 
we  have  reafon  to  think  the  child  to  have  been  in  much  lefs  danger  of 
fuffering,  by  what  the  abforbents  of  the  amnios  could  take  up  in  fuch  a 
cafe,  than  if  the  putrid  liquor  had  been  fwallowed  for  food,  when  it 
would  furely  have  hurt  the  alimentary  tube  ;  and  if  it  had  gone  further, 
it  muft  have  tainted  the  whole  mafs  of  blood  ;  or  if  the  lacteals  had  refu- 
fed  it  entrance,  the  child  would  have  been  famifhed ;  and,  at  any  rate, 
it  would  have  laboured  under  fome  difeafe  ;  whereas,  in  the  hiftory,  it  is 
affirmed  to  be  have  been  found  and  healthy. 

Whether,  then,  we  confider  the  liquor  of  the  amnios  in  a  found  or 
morbid  flate,  it  appears  to  be  very  ill  calculated  for  ferving  as  food  to  be 
taken  into  the  ftomach  of  a  foetus. 

Problem  III.    Whether  the  Liquor  Amnii  pajfes  into  the  Stomach  of  a 
Foetus. 

The  impoffibility  of  having  ocular  demonftration  of  the  fact  inquired  • 
after  in  this  third  problem,  has  occanoned  a  great  many  eircumftances  to 
be  ufed  by  way  of  arguments,  each  of  which  we  muft  examine  j  and  if 

3  F  they 
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they  all  point  one  way,  and  the  conclusions  arifing  from  them  are  favoured 
by  the  folutions  of  the  two  preceding  problems,  the  general  conclunon 
concerning  the  nutrition  of  the  fcetus  will  be  fufficiently  warranted. 

The  firft  thing  I  offer  againft  the  liquor  amnii  palling  into  the  ftomach  of 
a  fcetus,  is  the  improbability  of  a  liquor  that  is  to  fcrve  for  food,  being 
previoufly  fent  into  the  foetus's  own  veffels,  there  to  circulate  and  to  be 
fecerned,  in  order  to  prepare  it  for  being  fwallowed,  which  §  24.  and  26. 
fhow  would  be  the  cafe  on  this  fuppofition. 

No  matter  where  this  liquor  is  feparated,  or  from  what  fource  it  comes, 
will  the  advocates  of  the  other  fide  fay,  if  its  paffage  into  the  ftomach  can 
be  proved  ;  which  they  infer  does  happen,  from, 

1 .  The  refemblance  which  they  allege  is  to  be  feen  between  the  liquor 
of  the  amnios  and  that  of  the  ftomach. 

I  have  already  defcribed  the  liquor  of  the  ftomach,  as  I  have  feen  it  in 
foetufes  of  different  animals,  (fee  §  30.);  but  have  not  had  opportunities 
to  obferve  the  liquor  of  the  amnios  in  the  different  ftates  of  a  fufEcient 
variety  of  foetufes,  and  therefore  fhall  firft  connder  it  as  it  is  reprefented 
by  the  gentlemen  who  differ  in  opinion  from  me,  and  afterwards  fhall 
fuppofe  what  I  faw  in  cows  to  be  general. 

If  the  liquor  of  the  amnios  is  at  firft  mild  and  mucaginous,  and  after- 
wards becomes  thinner  and  more  acrid,  it  differs  greatly  from  the  liquor 
of  the  ftomach,  which,  on  the  contrary,  turns  gradually  more  vifcous  as 
the  fcetus  increafes,  (§  30.)  Nor  will  it  fuffice  to  fay,  that  the  finer  parts 
are  abforbed  by  the  veffels  of  the  ftomach:  for,  by  fuch  an  abforption,  it 
could  never  happen,  that  a  thin  watery  liquor  would  leave  a  greater  quan- 
tity of  grofs  mucus  than  a  thick  gelly  would  do;  efpecially  when  there  is 
lefs  time  allowed  for  the  abforption  of  the  watery  liquor,  by  the  quicker 
digeftion  which  the  foetus  muft  be  fuppofed  to  have  when  it  becomes 
larger  and  ftronger.  Upon  which  account,  too,  the  contents  of  the  fto- 
mach would  be  more  and  much  oftener  diluted  by  the  thin  food  fwal- 
lowed in  greater  quantities,  and  more  frequently.  And  then  we  might  ex- 
pect fometimes  to  fee  the  thin  liquor  lately  taken  down,  and  the  thick  re- 
mains of  the  former  food,  diftinct,  without  being  blended ;  as  we  obferve  the 
mucus  of  the  ftomach  of  adults  to  keep  in  a  feparate  body  from  any  thin 
liquors  drunk  fome  little  time  before  they  are  vomited.  This,  however,  is 
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never  obferved  in  the  foetus,  though  it  has  neither  refpiration,  vomiting, 
nor  other  conquaffatory  preffure  on  its  ftomach,  to  incorporate  the  diffe- 
rent liquors  contained  there;  and  therefore  there  is  no  probability  that 
they  mould  be  fo  intimately  blended.  So  that,  on  the  whole,  the  liquors 
of  the  amnios  and  ftomach  are  fo  far  from  refembling  each  other  in  this 
cafe,  that  their  appearances  difcover  them  to  be  very  different,  and  deftroy 
the  fuppofition  of  that  of  the  amnios  ever  being  fent  down  into  the  ftomach. 

Let  us  next  fee  how  well  the  liquor  amnii  of  cows,  taken  for  a  general  rule, 
will  ferve  to  fupport  this  alleged  refemblance.  It  muft  indeed  be  owned, 
that,  till  the  liquor  of  the  amnios  comes  to  a  certain  degree  of  vifcidity, 
which,  as  near  as  I  could  guefs,  happens  when  the  cow  has  gone  three- 
fourths  of  her  time,  the  appearances  of  refemblance  are  pretty  favourable: 
only,  while  the  foetus  is  very  young,  the  objections  to  the  former  fuppofi- 
tion take  place ;  becaufe,  for  fome  time,  this  liquor  is  glairy,  then  becomes 
more  watery,  and  afterwards  thickens,  till  it  comes  to  much  the  fame 
confidence  with  that  in  the  ftomach,  at  the  period  juft  now  mentioned; 
after  which  the  appearances  are  quite  deftructive  of  any  refemblance,  for 
the  liquor  amnii  becomes  confiderably  thicker.  And  even  during  that  fa- 
vourable period,  when  their  confiflence  is  fo  like,  I  have  often  feen  the 
liquor  amnii  of  a  dark  brown-colour,  and  turbid;  while  the  liquor  in  the 
ftomach  was  of  a  very  pale  watery  colour,  and  pellucid  :  And  at  other 
times  I  have  obferved  the  contrary  of  this,  and  other  remarkable  varieties 
of  appearance;  which  perfuades  me,  that  there  is  no  communication  be- 
tween the  cavity  of  }he  amnios  and  the  ftomach. 

It  will  be  remarked,  that  I  have  made  no  comparifon  of  the  tafte» 
fmell,  or  coagulation  of  thefe  two  liquors  ;  which  is  omitted  defign- 
edly,  becaufe  neither  fmell  nor  tafte  are  very  greatly  different  in  any  of 
the  faltifh  watery  liquors  of  the  body :  for  that  in  the  pericardium,  tho- 
rax, abdomen,  joints,  the  faliva,  &c.  of  a  foetus,  fmell  and  tafte  as  like  to 
either  of  the  liquors  that  are  the  immediate  fubjecl  of  our  inquiry,  as 
thefe  two  do  to  each  other;  and  different  falts,  heats,  &c.  produce  much 
the  fame  effect  upon  all  of  them. 

2.  The  liquor  of  the  amnios  is  faid  to  be  generally  confumed,  or  in 
very  little  quantity,  at  or  near  the  birth ;  from  which  it  is  inferred,  that 
it  has  been  fwallowed  down  by  the  foetus.    De  Graaf,  in  confirmation  of 
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this  fact,  tells  us  (a),  that  he  difTected  a  rabbit  when  {he  was  about  to 
kittle :  In  the  time  of  his  differing  the  mother,  fome  of  the  fcetufes  came 
out  with  their  membranes  entire,  and  without  any  liquor  contained  in 
the  amnios  or  chorion.  He  obferved  alfo  the  fame  thing  in  the  others 
that  were  taken  out  of  the  uterus  ;  and,  to  be  aflured  that  the  coats  were  not 
broken,  he  diftended  the  membranes  with  air,  and  found  they  were  entire. 

Whatever  truth  is  in  the  general  propolition,  I  think  De  Graaf's  ob- 
fervation,  which  he  fancies  equal  to  a  proof  of  it,  is  good  for  little  ;  be- 
caufe  it  fhows  only  what  happened  in  that  particular  animal,  without 
determining  what  the  quantity  of  the  liquor  is  for  ordinary  in  rabbits  ; 
far  lefs  does  it  teach  us  what  we  ought  to  fay  of  animals  in  general. 

I  am  certain  that  a  great  many  creatures  have  not  all  this  liquor  con- 
fumed  at  birth,  having  had  my  arm  wet  up  to  the  moulder  when  the 
waters  broke,  while  my  hand  was  in  the  vagina,  in  fome  cafes  where  ne- 
ceflity  has  obliged  me  to  act  the  accoucheur  to  women ;  and  we  fee  every 
day  how  the  cl  oaths  are  wet  when  the  waters  come  away.  I  have  alfo 
feen  a  remarkable  quantity  of  liquor  ftill  remaining  in  the  amnios  after 
the  delivery  of  feveral  animals ;  but  my  obfervations  have  not  been  fuf- 
flcient  to  determine  (except  in  one  fpecies  of  animals,  cows,)  what  pro- 
portion the  liquor  of  the  amnios  bears  at  birth  to  what  it  was  formely; 
and  I  know  no  author,  except  Harvey,  who  feems  to  write  on  this  fubject 
accurately  and  from  obfervation.  When  he  is  endeavouring  to  prove 
the  liquor  amnii  to  ferve  for  food  to  the  fcetus,  he  raifes  this  objection  to 
himfelf  (b) :  "  One  might  believe,  that  the  liquors  which  we  appointed  for 
"  food  to  the  fcetus  are  excrementitious ;  and  chiefly  on  this  account,  be- 
"  caufe  they  increafe  as  the  fcetus  turns  bigger ;  and  in  the  birth  of  feveral 
"  creatures,  when  it  is  probable  all  the  aliment  is  confumed,  they  are  feen 
"  in  great  plenty."  And  where  he  is  treating  of  the  human  waters,  and 
is  proving  the  liquor  amnii  to  be  no  excrement,  he  fays  (r),  "  It  is  feen  in 
"  lefs  quantity  proportionally  ( pro  proportione )  near  the  time  of  birth." 
Allow  me  to  add,  what  obfervations  frequently  repeated  have  taught  me, 
that  in  cows  this  liquor  is  evidently  decrealing  in  its  quantity  fome 
months  before  the  delivery. 

It  is  evident  what  a  lofs  I  muft  be  at  to  lay  down  any  general  rule  con- 
cerning 

{a)  De  Mulier.  Organ,  cap.  15.  {b)  De  Humor.  Uteri.         \c)  Exercit  56. 
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eerning  the  proportional  quantity  of  the  liquor  amnii  in  the  different  times 
of  gravidation  in  different  animals.  What  the  gentlemen  who  differ  in 
opinion  from  me  will  undoubtedly  be  beft  pleafed  with,  is  to  take  my  own 
obfervations  on  cows  as  the  general  rule ;  which  I  am  fatisfied  rather  to  do, 
than  to  be  expofed  to  perpetual  wrangling  about  this  fact.  Let  us  fuppofe 
then,  that  the  liquor  of  the  amnios  increafes  in  its  quantity  for  fome  more 
than  the  firft  half  of  the  time  of  geflation,  and  after  that  decreafes,  till  at 
the  birth  it  is  in  very  fmall  quantity.  The  confequence  they  draw  isr 
that  the  confumption  of  the  liquor  is  made  by  its  palling  into  the  fto- 
mach  of  the  foetus.  But,  with  fubmifhon,  they  cannot  come  fo  foon  at 
their  conclufion:  They  muft  previously  prove  one  or  other  of  thefe  two 
proportions,  either  that  the  liquor  does  go  down  into  the  ftomach,  or 
that  it  cannot  poffibly  be  carried  off  any  other  way.  The  truth  or  falfe- 
hood  of  the  firft  of  thefe  depends  on  the  arguments  examined  in  the  fub- 
fequent  part  of  this  effay,  and  muft  fhare  the  fame  fate  with  them ;  and, 
as  to  the  latter  propofition,  I  natter  myfelf  that  I  have  demonftrated  an- 
other paffage  by  which  it  may  go  (§  25.),  and  really  by  which  only  we 
can  fuppofe  it  to  go,  in  order  to  account  for  all  the  phenomena,  which  I 
would  do  thus.  While  the  foetus  is  weak,  the  arteries  of  the  amnios 
pour  out  more  than  the  veins  take  up,  (§  15.  and  26.) ;  and  the  heat,  afhfted 
by  the  conquafTatory  motion  to  which  the  liquor  is  expofed,  melts  down 
its  particles,  and  makes  it  appear  more  watery:  But,  when  the  veffels 
of  the  foetus  become  ftronger,  and  confequently  the  veins  abforb  more, 
(§  J5-);  tne  quantity  colledled  does  not  increafe  fo  faft,  and  in  fome  time 
liquors  thrown  out  and  thole  abf orbed  are  pretty  near  equal,  when  the 
quantity  of  the  liquor  amnii  remains  much  the  fame ;  till  at  laft,  the  veins 
prevailing,  the  quantity  diminifhes,  and  continues  to  do  fo  till  birth. 
But,  feeing  the  veins  take  up  chiefly  the  finer  particles,  what  they  leave 
muft  become  more  thick  and  vifcous.  All  this  will,  cateris  paribus,  be 
obferved  in  different  animals  proportionally  to  the  fizes  and  numbers 
of  the  vefTels.  If  what  Rohault  (a)  affirms  be  true,  of  the  human  liquor 
amnii  being  always  in  a  watery  ftate,  (which,  fo  far  as  I  could  obferve, 
it  is  rather  more  than  in  other  creatures,)  the  arteries  or  exhalant  vefTels 
are  fmaller,  and  the  veins  perform  lefs  abforption  than  thofe  of  brutes  do. 

This 

(a)  Mem.  de  l'Acad.  des  Sciences,  1714, 
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This  liquor  amnii  ferves  to  keep  the  foetus  and  its  membranes  foft  and 
extenfible ;  hinders  them  from  cohering ;  and  defends  the  foetus  from  pref- 
fure  or  other  violence,  which  it  needs  moft  to  be  protected  from  while  its 
parts  are  very  tender,  for  which  this  liquor  is  then,  at  leaft,  in  greater 
proportion  than  afterwards  when  the  foetus  is  firm  and  ftronger  ;  and, 
by  the  liquor's  real  or  proportional  quantity  being  lefs  towards  the  time 
of  birth,  the  mother  is  not  in  fo  much  danger  of  fuffering  by  the  over- 
stretching of  her  uterus,  as  fhe  certainly  would  be  if  the  waters  increafed 
proportionally  with  the  foetus. 

What  I  have  faid  of  the  changes  produced  on  the  liquor  amnii,  will  per- 
haps be  better  understood,  by  naming  fome  analogous  cafes  :  fuch  are, 
the  vifcid  nature  which  the  water  in  a  dropfy  of  old  Handing  acquires  ; 
the  progrefs  of  encyfted  tumors  from  a  hydatis  to  a  fteatom ;  the 
courfe  of  a  large  oedema  at  the  end  of  an  acute  difeafe,  to  its  changing 
into  what  the  furgeons  call  nivhite  fwelling;  and  at  laft  to  its  cure.  None 
that  I  know  ever  affirmed  the  liquors  reafTumed  into  the  mafs  of  blood  in 
any  of  thefe  cafes  ;  nor  what  is  conftantly  abforbed  in  a  natural  ftate, 
from  the  pericardium,  thorax,  abdomen,  &c.  to  ferve  as  nourishment ; 
and  therefore  I  cannot  expect,  that  what  is  juft  now  faid  of  the  liquor  am- 
nii will  weaken  what  I  faid  formerly  of  the  improbability  of  a  creature's 
furnifhing  its  own  food. 

3.  Befides  thefe  arguments  deduced  from  the  quality  and  quantity  of 
the  liquor  amnii,  it  is  further  pleaded  by  thofe  who  favour  the  opinion  of 
the  nutrition  of  a  foetus  by  the  mouth,  that  the  foetus  Ihews  it  was  in 
ufe  to  take  down  aliment  while  it  was  in  the  womb,  by  its  knowing  how 
to  fuck  as  foon  as  it  is  born. 

This  is  building  on  that  divince  particula  aurce,  that  principle  which  is 
commonly  called  inJlinSf,  and  of  which  we  obferve  daily  examples  in 
propagating  the  fpecies,  and  preferring  the  individuals  among  animals, 
but  of  which  we  have  no  comprehenfion.  Can  any  one  affign  a  phyfical 
caufe,  why  of  ducklings  and  chickens  hatched  under  the  fame  hen,  the 
former  mould,  contrary  to  the  example  and  anxious  warnings  of  the  pa- 
rent, run  into  each  pool  they  can  come  at,  while  the  others  fhun  going 
into  water  ?  Who  taught  a  young  ftallion  that  has  been  always  kept  out 
of  fight  of  mares,  either  the  inflruments  or  manner  of  generation.  And, 

in 
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in  the  prefent  cafe,  what  is  there  in  the  leaft  analogous  to  a  nipple  with- 
in the  amnios,  on  which  the  foetus  could  have  practifed  fucking  while  in 
the  womb  ?  Thefe  are  fubjecls  we  may  admire,  but  lofe  ourfelves  when- 
ever we  pretend  to  account  for  them. 

4.  Here  is,  fay  they  again,  a  liquor  in  the  amnios  conftantly  applied 
to  the  orifice  of  a  canal  that  leads  to  a  cavity,  and  therefore  it  probably 
will  pafs  down  there. 

To  this  it  is  anfwered,  That  there  are  impediments  both  to  the  entry 
and  paflage  of  the  liquor. — The  flrft  is,  the  lips  being  generally  found 
fhut  in  a  foetus.  This,  however,  is  denied  by  the  other  fide  to  be  true  in 
fact.  In  my  opinion,  it  is  of  no  great  confequence  in  the  argument,  whe- 
ther the  lips  of  a  foetus  are  found  to  be  contiguous  or  not,  unlefs  fome 
other  circumftances  can  be  determined  at  the  fame  time.  If  the  lips,  for 
example,  are  found  fhut,  it  is  neceflary  to  know  whether  the  foetus, 
while  in  life,  had  not,  or  did  not  exercife,  the  power  of  opening  them : 
And  if,  on  the  other  hand,  the  mouth  is  feen  open,  we  ought  to  inquire 
whether  that  is  not  owing  to  the  fhrivelling  contraction  or  handling  of 
the  parts  after  death.  In  mod  of  the  foetufes  of  cows  which  I  looked  at, 
the  lips  were  contiguous  ;  in  fome  few,  I  have  feen  the  point  of  the  tongue 
lying  between  them  ;  and,  in  all  the  human  fcetufes  which  I  have  had 
the  opportunity  of  feeing,  the  lips  were  contiguous.  One  might  indeed 
judge  that  the  mouth  generally  would  be  fhut  in  a  living  foetus,  from 
what  was  faid  (§  29.)  of  the  mufcles  of  a  foetus  being  left  to  their  natural 
action,  and  from  what  we  fee  in  mo  ft  animals  when  they  are  afleep. 
The  force  by  which  the  lips  are  kept  contiguous,  will,  however,  not  pro- 
bably be  fo  great  as  that  by  which  the  eye- lids  are  fhut,  becaufe  the 
fpbincler  oris  does  not  feem  to  be  fo  much  fuperior  to  its  antagonifts,  as 
the  orbicularis  palpebrarum  is  to  the  reclus  aperiens  palpebram. 

This  obftacle  of  the  lips  is  not  the  only  one  :  for  the  under-jaw,  being 
fupported  by  its  levators,  will  keep  the  tongue  applied  to  the  roof  of  the 
mouth  ;  and  the  pharynx  always  is  flint  in  animals,  unlefs  when  the  vo- 
luntary convulfive  action  of  deglutition  is  performed.  That  I  might 
know  how  thefe  parts  appeared  in  a  foetus,  I  opened  the  mouths  of  feveral ; 
then  cautioufly  deprefling  the  point  of  the  tongue,  I  faw  the  root  of  it 
raifed  up  againft  the  palate.  When  the  root  was  alfo  deprefled,  I  obferved 

the: 
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the  velum  pendulum  was  hollow  below,  where  the  tongue  had  been  lodged  ; 
and  was  fo  convex  above,  as  to  fhut  up  the  paflages  to  the  noftrils.  As 
to  the  pharynx  being  always  fhut,  it  is  univerfally  known  :  but,  to  make 
fure  of  it,  I  put  a  funnel  into  the  mouths  of  feveral  fcetufes,  after  their 
tongues  were  deprefTed ;  and,  holding  them  erect,  I  poured  water  into  the 
funnel,  but  none  pafTed  farther  than  the  root  of  the  tongue. 

I  cannot  omit  the  mention  of  the  remarkable  mechanifm  employed 
here,  for  keeping  the  tongue  clofely  applied  to  the  palate ;  choofing  the 
human  foetus,  as  bed  known,  to  illuftrate  it  by.  It  is  known,  that  the 
force  exerted  by  mufcles  in  their  natural  contraction  is  increafed  and  di- 
minifhed  proportionally  to  their  being  more  or  lefs  ftretched.  It  is  alfo 
known,  that  the  mufcles  coming  from  the  jaw  to  the  tongue  and  os  hyoides 
are  thicker,  confequently  ftronger,  than  thofe  that  come  to  thefe  parts 
from  the  fternum  and  fcapula?.  Now,  when  a  foetus  lies  with  its  neck 
bended,  fuch  of  thofe  mufcles  as  are  fituated  below  the  os  hymdes  are  con- 
fiderably  relaxed,  which  thofe  above  it  are  not.  Since  therefore  thefe 
latter  are  naturally  ftronger,  and  gain  fo  much  over  the  others  by  the 
difference  of  their  ftretching,  it  is  no  wonder  that  they  pull  the  os  hyoides, 
tongue,  &c.  ftrongly  upwards,  and  prefs  them  fo  ftrongly  againft  the 
upper  part  of  the  fauces  and  mouth,  as  to  leave  their  print  in  the  flexible 
parts,  and,  by  bringing  all  the  fides  of  the  paflage  into  the  cefophagus 
clofe  together,  prevent  any  thing  from  getting  down  into  it. 

Since  then  there  are  fuch  obftacles  to  be  overcome,  the  liquor  amn  'n  can- 
not pafs,  unlefs  either  the  force  with  which  it  is  fqueezed  is  fuperior  to 
the  refiftance,  or  the  foetus  mufl  perform  the  action  of  deglutition. 

I  fhall  not  flop  here  to  confider  the  bad  confequences  which  fuch  pref- 
fure  on  the  very  tender  parts  would  have,  while  the  chafm  of  the  mouth 
is  not  fhut  (§  28.)  to  make  refiftance ;  but  fhall  proceed  directly  to  exa- 
mine what  is  called  by  feveral  writers  an  experiment  which  demonftrates 
the  pafTage  of  the  liquor  of  the  amnios  into  the  flomach.  It  is  related  thus 
by  Mr  Heifter  (a) :  "  I  received  a  full-formed  perfect  foetus  of  a  cow, 
"  inclofed  in  the  uterus  and  membranes,  in  cold  winter  weather,  where 
"  not  only  the  liquor  of  the '  amnios  which  furrounds  the  foetus  was 
"  frozen,  but  the  fame  liquor  was  found  frozen  in  the  mouth,  cefopha- 

"  gus, 

{a)  Compend.  Anat.  not.  37; 
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"  gus,  and  ftomach,  like  one  continued  fubftance :  The  column  of  ice 
"  in  the  cefophagus  was  about  an  inch  thick.  I  happened  to  fee  the  fame 
"  another  winter." 

If  any  ufe  is  to  be  made  of  this  experiment,  in  proving  the  liquor  amfiu 
to  be  fent  into  the  ftomach,  it  muft  be  faid,  that  the  freezing  of  the  li- 
quors did  no  more  than  fhow  more  diftinetly  how  the  waters  were  lodged 
before  they  were  turned  into  ice  :  and  if  this  is  true,  then  we  would  fee 
all  the  contents  of  the  ftomach  run  out,  whenever  a  foetus  is  fufpended 
with  its  head  loweft  ;  or,  if  the  mouth  and  cefophagus  are  flit  open, 
while  the  foetus  is  hanging  by  its  mouth  after  being  taken  out  of  the  li- 
quor amnii,  we  would  obferve  part  of  the  column  of  water  to  run  out  at 
every  cut,  and  all  the  canal  would  be  feen  full  below  where  it  is  opened. 
Thefe  things  would  certainly,  I  fay,  be  feen,  if  the  experiment  did  no 
more  than  confolidate  the  water  naturally  lodged  in  the  cefophagus.  But, 
after  many  repeated  trials,  I  can  declare,  that  none  of  thefe  things 
do  happen ;  and  therefore  it  is  more  reafonable  to  believe,  that  the  icy 
column  which  Mr  Heifter  faw  in  the  cefophagus,  was  introduced  there 
from  the  amnios  or  ftomach  by  the  immenfe  expanding  force  of  freezing- 
liquors  confined  within  the  frozen  rigid  uterus  and  fecundines,  which 
every  body  knows  is  far  fuperior  to  any  refiftance  can  be  fuppofed  here. 

To  make  myfelf  ftill  more  certain  about  the  nature  of  this  experiment, 
I  repeated  the  trial  already  mentioned,  of  pouring  water  into  the  mouth 
through  a  funnel ;  and,  that  it  might  not  be  thought  to  be  hindered  by 
the  liquors  already  contained  there,  I  emptied  the  ftomach  before  I  began 
to  pour  the  water  ;  but  ftill  the  fame  fuccefs  of  nothing  paffing  down  at- 
tended it.  To  confirm  all  more,  I  puftied  a  trocar  into  the  amnios  of  fe- 
veral  calves  involved  each  in  its  uterus  and  fecundines,  and  forcibly  in- 
jected milk  through  the  canula  of  the  trocar ;  then  I  caufed  the  uterus 
to  be  preffed  ftrongly  by  feveral  people,  fometimes  equally,  other  whiles 
alternately :  but  though  the  milk  was  thus  intimately  blended  with  the 
liquor  amnii^  none  of  it  would  pafs  into  the  ftomach  ;  which  to  me  is  a- 
demonftration,  that  Mr  Heifter's  experiment  ought  not  to  be  mentioned 
as  a  proof  of  what  naturally  happens  to  a  foetus,  but  only  as  a  trial  of  the 
force  of  expanfion  in  freezing  liquors. 

It  is  hardly  worth  while  to  take  notice  of  thofe  who  fay,  that  the  pfef- 

3  G  fure 
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fure  which  the  liquor  amnli  fuffers  muft  make  it  go  down  through  the 
open  mouth  into  the  vacuum  formed  in  the  ftomach  :  For  the  mouths  of 
fcetufes  are  oftener  found  fhut  than  open  ;  there  never  can  be  a  vacuum 
in  the  ftomach ;  and  the  external  prefture  muft  be  equal  on  the  ftomach 
as  on  the  mouth. 

5.  The  only  other  fuppofition  to  be  made  of  the  foetus  taking  the  liquor 
amn'ii  into  its  ftomach,  is,  that  it  fwallows  down  thefe  waters,  by  per- 
forming the  voluntary  convulfive  action  of  deglutition. 

The  gentlemen  who  aflert  that  the  foetus  does  perform  deglutition, 
fay,  that  becaufe  it  has  the  organs  of  deglutition,  and  a  capacity  of  exer- 
ciflng  them,  therefore  it  performs  this  action  as  well  as  it  employs  fome 
other  mufcles  in  its  ftirrings.  But  this  way  of  reafoning  can  never  ferve 
their  purpofe ;  becaufe  there  are  many  other  actions  which  a  foetus  has  the 
organs  and  capacity  to  perform,  and  yet  evidently  does  them  not.  They 
muft  therefore  previoully  {hew  fome  neceffity  the  foetus  is  under  to  per- 
form this  particular  action,  or  fome  manifeft  advantage  it  is  to  gain  by 
it.  There  can  be  no  fuch  neceffity ;  and  I  hope  it  appears,  by  what  was 
faid  in  the  folution  of  the  fecond  problem,  and  elfewhere  in  this  paper, 
that  the  taking  the  liquor  amnii  as  food,  the  only  advantage  to  be  imagi- 
ned here,  would  be  hurtful  to  them  :  And  therefore,  if  the  will  did  contri- 
bute to  the  actions  of  thefe  organs  of  deglutition  in  a  foetus,  it  would  be 
directed  by  inftinct  to  keep  the  paflage  into  the  ftomach  clofe  fhut,  in- 
ftead  of  forcing  down  the  liquor  amnii  into  it. 

That  fometimes  fcetufes  fwallow  the  contents  of  the  amnios,  is  evident, 
fay  fome,  from  the  faces  alvince  having  been  feen  both  in  the  amnios  and 
ftomach  of  fcetufes  (a).  And,  add  they,  if  a  foetus  does  fometimes  fwal- 
low, it  probably  does  fo  always.  To  which  it  may  be  anfwered,  ift, 

That  in  a  few  extraordinary  cafes  here  referred  to,  it  is  not  certain  that 
the  faeces  were  fwallowed ;  for  fince  genuine  meconium  is  to  be  feen  in 
the  jejunum  and  ilium  of  fcetufes  and  new-born  children  have  vomi- 
ted meconium  (r),  why  might  not  the  faeces  found  in  the  amnios  in  the 
morbid  examples  cited  have  been  brought  up  from  the  ftomach  ?  Need- 
ham,  one  of  the  authors  quoted,  gives  a  very  reafonable  objection  to  the 

faeces 

{a)  Needham  deForm.  Foct.  cap.  5.    Steno  in  aft.  Hafn.  torn.  ii.  obf.  89. 

\b)  Haller,  not.  f.  in  Boerhaave  Inftit.  §  583.  (c)  Mauriceao,  Obf.  300. 
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fasces  being  fwallowed,  if  even  they  were  evacuated  at  the  anus  of  a  foe- 
tus :  For,  fays  he,  "  The  thicknefs  or  vifcidity  of  the  liquor  amn  'ii  is  fo 
"  great,  that  it  does  not  eaiily  mix  with  them  ;  neither  can  what  is  voided 

"  by  the  anus  be  allowed  to  come  to  the  mouth  of  the  foetus."  2dly, 

Though  it  were  granted,  that  in  the  above  cafes  the  faeces  had  been  fwal- 
lowed, the  conclusion  that  the  contents  of  the  amnios  are  ordinarily  fwal- 
lowed, has  been  too  haitily  made.  They  might  as  well  infer  from  thefe 
cafes,  that  the  faces  alvina  are  for  ordinary  to  be  found  in  the  cavity  of 
the  amnios,  which  every  body  knows  to  be  falfe.  We  may  endeavour 
to  account  as  well  as  we  can  for  thefe  morbid  phenomena ;  but  we  muft 
not  draw  fuch  hafty  general  conclufions  from  them. 

Slade  {a)  obferved,  among  the  glutinous  faeces  contained  in  the  rectum 
of  a  foetus  calf,  hairs  of  the  fame  colour  with  thofe  which  covered  the 
calf ;  from  which  it  is  inferred,  that  the  calf  muft  have  fwallowed  thefe 

hairs.  Whoever  makes  this  inference,  muft  likewife  fay,  that  the  calf 

had  licked  itfelf  with  its  tongue  a  confiderable  time  before,  and  with  it 
brought  off  thefe  hairs  which  were  found  in  the  rectum  :  for  hairs  do  not 
fall  off  from  fcetufes  for  ordinary  ;  and  Slade  takes  no  notice  of  hairs  in 
the  liquor  of  the  amnios  or  the  ftomach,  though  he  defcribes  both,  and 
in  fuch  a  manner  as  to  Ihow,  that  the  calf  did  not  fwallow  the  liquor  of 
the  amnios,  for  that  of  the  ftomach  was  more  vifcid  and  whiter-coloured 
than  it.  Why  might  not  thefe  hairs  have  been  formed  in  the  guts  of  this 
calf,  as  they  are  formed  frequently  in  the  omentum,  urinary  organs, 
heart,  arteries,  inteftines,  &c.  ? 

6.  Left  the  dire<5l  proof  of  the  liquor  amnii  being  preffed  or  fwallowed 
down  mould  fail,  there  are  fome  other  arguments  advanced  that  are 
thought  to  imply  a  neceftity  of  fuch  a  liquor  having  been  taken  down  : 
among  the  reft,  it  is  argued,  That  it  is  neceffary  to  keep  the  chylopoietic 
organs  of  Sufficient  dimenfions,  for  receiving  the  due  fupplies  of  food  af- 
ter birth. 

If  it  had  been  confidered  how  very  languid  and  flow  the  motion  of  the 
contents  of  thefe  organs  muft  be  in  a  foetus,  where  the  contractile  tone 
of  its  own  fibres  is  fo  very  weak,  and  where  there  is  no  exterior  alternate 
^preffure  by  refpiration  or  any  other  power,  it  might  have  been  thought, 

3  G  2  that 

(a)  Apud.  Blaf.  Anat.  Animal,  p.  m.  122. 
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that  the  liquors  fupplied  by  the  veflels  of  thefe  hollow  vifcera  would  be 
fufficient  for  this  purpofe,  without  the  addition  of  any  thing  from  with- 
out ;  and  what  we  obferve  of  the  youngeft  foetufes  we  can  dhTecT:,  having 
their  ftomachs  full  (§  30.),  feems  plainly  to  point  out  the  fource  of  the 
liquors  there  to  be  no  other  than  the  bowel  itfelf.  It  would  appear  to 
me,  that  the  contrivance  of  pufhing  the  blood  in  the  defcending  aorta, 
with  the  united  force  of  both  ventricles  of  the  heart  (§  10.),  is  in  part 
defigned  to  promote  a  greater  fecretion  in  thefe  hollow  vifcera,  where  the 
refiftance  to  the  effufion  of  the  liquors  will  be  lefs  than  in  ordinary 
glands. 

7.  The  quantity  of  mucus  in  the  ftomach  and  fmall  guts,  and  of  the 
meconium  in  the  great  guts  (§  30.  31.),  is  looked  upon  by  feveral  writers 
as  a  very  convincing  argument  for  the  foetus's  feeding  on  the  liquor  of 
the  amnios  ;  and,  as  a  proof  a  pq/ieriori,  they  mention  De  Graaf 's  {a)  ex- 
ample of  a  whelp  brought  forth  without  a  head,  whofe  ftomach  was 
empty,  and  in  whofe  inteftines  there  was  found  but  a  fmall  [modica] 
quantity  of  excrements.  It  is  alfo  probable,  that  a  circumftance  in  the 
fecond  child  which  Mr  Calder  defcribes  (b)  may  be  made  ufe  of  here, 
viz.  That  having  the  paflage  from  the  ftomach  into  its  guts  ftiut  up, 
there  was  but  a  fmall  quantity  of  meconium  in  its  great  guts.  For  it 
may  be  faid,  that  De  Graaf's  whelp  fhews  the  ftomach  not  to  furnifh  its 
own  liquor,  but  to  receive  it  from  the  mouth,  and,  as  well  as  Mr  Calder's 
child,  had  little  meconium,  becaufe  the  liquor  amnii  was  not  fent  down 
into  the  guts. 

I  am  fo  far  from  thinking  that  the  quantity  of  matter  ordinarily  con- 
tained in  the  ftomach  and  guts  of  a  foetus,  is  any  argument  for  food  be- 
ing furnifhed  from  the  amnios,  that,  on  the  contrary,  it  appears  to  me 
very  ftrong  againft  that  opinion :  for  it  is  not  to  be  imagined  that  the 
meconium  fhould  be  the  recrement  of  any  proportion  worth  notice  of  the 
food  it  had  during  the  whole  nine  months  of  gravidation,  feeing  there  is 
fcarce  more  meconium  than  what  an  infant,  when  it  is  nourifhed  by  the 
mouth  after  birth,  pafles  of  faeces  in  one  day  ;  and  that  the  colour  of  the 
meconium  evidently  difcovers  the  liquors  fecerned  within  the  the  foetus's 
body  to  compofe  the  greateft  fhare  of  it. 

If 

(a)  De  Mulier.  Organ,  cap.  15.  (£)  Medical  Eflays,  vol.i.  art.  14. 
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If  De  Graaf 's  whelp  is  applied  to  the  ufe  I  have  made  of  it,  namely, 
to  prove  the  ftomach  incapable  of  furnifhing  any  liquor,  becaufe  this 
one  was  found  empty,  it  will  certainly  be  allowed  by  every  one  to  prove 
too  much ;  fince  none  can,  with  any  fort  of  reafon,  fay,  that  the  ftomach 
fecerns  no  liquor.  But  left  I  fhould  be  faid  to  extend  this  example  de- 
signedly to  too  general  a  conclusion,  in  order  to  elude  the  natural  con- 
fequence,  I  fhall  give  my  opinion  of  the  fact  as  it  is  related.  It  is  this, 
That  I  would  blame  a  faulty  difpofition  in  the  veffels  of  that  whelp's  fto- 
mach for  its  emptinefs ;  becaufe  I  ftiall  foon  give  pofitive  proof  of  the 
ftomach' s  being  capable  of  furnifhing  the  quantity  of  liquor  commonly 
found  there  in  fcetufes,  without  receiving  any  thing  from  the  amnios. 

It  needs  be  no  furprife  that  there  were  few  excrements  in  Mr  Calder's 
child,  fince  the  two  great  fources  of  them  were  wholly  or  in  part  flop- 
ped. The  ftomach  fent  nothing  down  ;  and  the  divided  duodenum  hin- 
dered the  biliary  and  pancreatic  liquors  to  pafs  freely. 

But,  to  overbalance  thefe  two  examples,  and  indeed  the  general  argu- 
ment alfo,  by  pofitive  proof  of  the  ftomach  and  guts  being  able  to  fur- 
nifh  their  contents,  which  muft  be  of  more  weight  than  any  negatives 
can,  I  fhall  likewife  mention  two  hiftories.  The  firft  is  of  the  pig,  which 
Dr  Bellenger  {a)  defcribes,  brought  forth  with  its  mouth  quite  fhut  up, 
but  having  its  ftomach  and  guts  full  of  the  ufual  contents.  The  other 
inftance  is  rather  ftronger  :  for  Mr  Antoine  (b)  found  a  glairy  yellow  li- 
quor, like  to  excrements,  in  the  ftomach  and  guts  of  a  lamb,  that  had 
neither  head,  heart,  lungs,  liver,  nor  pancreas;  which  I  hope  will  be 
convincing,  that  the  meconium  is  no  other  than  the  grofTer  parts  of  the 
liquor  fecreted  in  the  alimentary  tube,  and  of  the  bile  and  pancreatic 
juice. 

Thefe  are  all  the  arguments  of  any  weight  that  I  know  to  be  advanced 
for  proving  the  paffage  of  the  liquor  amnit  into  the  ftomach.  In  anfwer 
to  which,  I  have  offered  reafons,  which  feem  to  me  to  turn  them  all  in 
favour  of  the  fide  of  the  queftion  oppofite  to  that  for  which  they  were 
advanced ;  and  therefore  I  muft  conclude  this  third  problem,  by  afTert- 
ing>  "  That  the  liquor  amnii  does  not  pafs  into  the  ftomach  of  a  foetus." 


TH2 

(a)  Dc  Feet.  Nutr.  cap.  9.  (£)  Rift,  de  l'Acad.  des  Sciences,  1703. 
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The  Conclusion. 

Seeing,  then,  all  the  three  problems  are  refolved,  with  refpect  to  vi- 
viparous animals,  fo  as  to  favour  the  nutrition  by  the  navel  alone,  allow 
me  to  fum  up  all  by  a  fhort  recapitulation  of  the  arguments  which  I  have 
infifted  on  at  fo  much  length. 

The  foetus  being  capable  of  receiving  its  whole  nourifliment  by  the 
umbilical  vein  alone,  whereas  none  can  fubfift  without  the  umbilical  vef- 

fels.  The  liquor  of  the  amnios  being  ill  calculated  in  its  natural  ftate 

for  the  food  of  a  foetus ;  and  becoming  fometimes  altogether  unfit  food 

in  morbid  cafes  without  the  foetus  being  any  way  injured.  -It  being 

highly  improbable  that  a  creature  mould  furnifh  its  food  out  of  its  own 

body,  which  muft  be  the  cafe  if  the  foetus  feeds  on  the  liquor  amnii.  

Seeing  it  cannot  be  inferred  from  any  refemblance  of  the  liquors  of  the 
ftomach  and  amnios,  nor  from  any  other  appearances,  that  that  of  the 

amnios  ever  is  fent  down  into  the  ftomach.  Seeing  no  direct  proof  can 

be  had  of  the  liquor  amnii  being  prelfed  or  fwallowed  down ;  but,  on  the 
contrary,  all  circumftances  make  it  probable  that  it  does  not  go  down. — 
And  fince  all  the  phenomena  of  a  foetus  can  moft  reafonably  be  accounted 
for,  without  fuppofing  the  liquor  of  the  amnios  to  be  any  part  of  its 
food  ;  is  it  not  reafonable,  after  all  this,  to  exclude  the  mouth  from  the 
office  of  conveying  the  aliment  of  the  foetufes  of  viviparous  animals,  and 
to  believe  that  all  their  nourifhment  is  conveyed  by  the  umbilical 
veffeis  ? 

SECTION  II. 

I  come  now  to  confider,  "  How  far  the  nutrition  of  the  foetufes  of  ovi- 
parous animals,  and  of  plants,  ferves  to  illuftrate  or  confirm  what  has 
been  argued  for  in  the  preceding  feclion  ;"  the  plan  of  which  I  mail  here 
follow:  but  beg  to  be  excufed,  if,  inllead  of  mentioning  only  the  fads 
immediately  necelfary,  I  take  the  liberty  to  give  a  fhort  hiftory  of  an  egg, 
and  of  the  changes  brought  on  it  by  incubation,  with  an  abflracl:  of  the 
formation  and  vegetation  of  the  feeds  of  plants.  My  reafons  for  taking 
in  more  fads  than  are  juft  nccefTary,  are,  That  feveral  of  thefe  cannot  be 

rightly 
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rightly  underftood,  without  a  previous  knowledge  of  others  :  and,  in  the 
nexc  place,  I  have  obferved,  that  fuch  an  hiftory  of  eggs  and  plants  as  I 
propofe  to  give  here,  is  very  little  known,  notwithstanding  accurate  trea- 
tifes  have  been  wrote  on  thefe  fubjects  ;  which  I  think  may  be  attributed 
to  their  being  treated  of  in  a  manner  that  requires  more  lludy  than  mod 
people  are  willing  to  employ,  in  picking  out,  from  among  the  numerous 
particular  examples  thefe  authors  defcribe,  the  facts  neceffary  for  compo- 
fing  an  ordinary  general  fyftem ;  which  is  what  I  aim  at  here. 

Of  the  Nutrition  of  the  Fcetufes  of  Oviparous  Animals. 

To  fave  the  perpetual  repetition  of  my  being  aflured  of  the  truth  of 
each  fact  by  repeated  obfervations,  I  have  to  obferve  once  for  all,  that  un- 
lefs  where  I  exprefsly  confefs  I  had  no  opportunity,  or  neglected  to  exa- 
mine them,  I  confider  myfelf  obliged  to  give  ocular  demonftration  of  what 
I  affert. 

1 .  The  fhell  of  an  egg  becomes  more  brittle  by  being  expofed  to  a  dry 
heat. 

2.  The  fhell  is  lined  every  where  with  a  very  thin,  but  pretty  tough 
membrane ;  which,  dividing  at  or  very  near  to  the  obtufe  end  of  the 
egg,  forms  a  fmall  bag,  where  only  air  is  contained. 

3.  In  a  new-laid  egg,  this  folliculus  appears  very  little,  but  becomes 
larger  when  the  egg  is  kept. 

4.  The  albumen,  or  white  of  an  egg,  is  contained  in  concentrical 
membranes,  but  is  not  all  of  the  fame  confidence :  for  the  exterior  part 
of  it  is  thin,  and  diffufes  itfelf  almoft  like  water  when  the  membranes 
are  broke ;  whereas  its  interior  part  is  more  vifcous. 

5.  The  white  of  an  egg  can  make  its  way  through  the  fhell,  as  ap- 
pears from  its  wafting  by  keeping,  efpecially  if  it  is  expofed  to  gentle 
heat. 

6.  The  globular  vitellus  or  yolk  would  feem  to  be  no  other  than  a  li- 
quor inclofed  in  a  membrane  ;  becaufe,  whenever  the  membrane  is  broke, 
it  runs  all  out  5  and  it  is  fpecifically  heavier  than  the  white. 

7.  The  chalazse  are  two  white  fpongy  bodies,  rifing  very  fmall  from 
oppofite  fides  of  the  membrane  of  the  yolk,  but  gradually  become  larger 

as. 
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as  they  are  ftretched  out  from  it  in  an  oblique  direction  with  regard  to 
the  two  ends  of  the  egg. 

8.  If  we  compare  the  chalazae  to  the  extremities  of  an  axis  paffing 
through  the  fpherical  vitellus,  this  fphere  will  be  compofed  of  two  une- 
qual portions,  its  axis  not  paffing  through  its  centre ;  confequently,  fince 
it  is  heavier  than  the  white  (§  6.),  its  fmaller  portion  muft  always  be  up- 
permoft  in  all  pofitions  of  the  egg. 

9.  The  yellowifh- white  round  fpot,  called  cicatricula,  is  placed  on  the 
middle  of  the  fmaller  portion  of  the  yolk;  and  therefore,  by  §  8.  muft: 
always  appear  on  the  fuperior  part  of  the  vitellus. 

10.  The  cicatricula  feems  to  be  compofed  of  feveral  circles  of  different 
colours ;  and,  in  a  fecundated  egg,  contains  the  embryo  or  chick.  See 
Malpighi  (a). 

1 1 .  Eggs,  whofe  obtufe  ends  are  all  rubbed  over  with  lintfeed  oil,  or 
fuch  other  fubftances  as  block  up  fmall  pores,  are  as  fit  for  bringing  forth 
chickens,  when  incubated  by  a  hen,  as  other  eggs  are. 

I  did  not  make  the  experiment;  but  can  give  a  voucher,  whofe  fcrupu- 
lous  candor,  with  fincere  good  wifhes  and  endeavours  for  the  improvement 
of  phytic  in  this  place  numbers  muft  be  acquainted  with :  I  mean  my 
father ;  who  befmeared  eighteen  eggs  in  the  manner  mentioned ;  then 
having  put  a  mark  on  them,  he  fet  them,  with  the  like  number  of  other 
eggs,  under  three  hens,  who  brought  out  thirty-fix  chickens,  not  one  egg 
of  the  whole  number  failing. 

12.  After  incubation,  the  folliculus  aeris  is  gradually  extended;  till, 
near  the  time  of  the  exclufion  of  the  chick,  it  occupies,  as  near  as  I  could 
judge,  fome  more  than  a  third  of  the  cavity  of  the  fhell. 

13.  The  extended  folliculus  does  not  collapfe,  upon  being  expofed  to 
the  preffure  of  the  atmofphere,  after  incubated  eggs  are  opened  (£). 

By 

(a)  De  Ovo  Incubat. 

(Jb)  It  is  fomewhat  out  of  my  fphere  to  inquire  how  this  additional  air  gets  into  the  follicu- 
lus :  but  if  any  are  curious  enough  to  make  this  inquiry,  I  would  recommend  to  them  to 
obferve  how  this  folliculus  diftends  and  keeps  ftretched  in  an  exhaufted  receiver  of  an  air- 
pump  to  exhauft  the  air  gradually  out  of  the  fhell,  while  it  ftands  expofed  to  the  atmofphere, 
both  while  the  folliculus  is  entire,  and  after  it  is  broke,  obferving  always  the  rifing  or  falling 
of  the  mercurial  gage;  to  confider  §  11.  and  13.;  and  to  confult  Bellini  de  mot.  cord. 
prop.  ix.  and  Hale's  Staticks. 
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14.  By  incubation,  the  albumen  becomes  thinner  and  more  turbid, 
efpecially  on  its  upper  part  near  to  the  air-bag,  where  it  is  alfo  firft  con- 
fumed  :  and  it  is  afterwards  diminifhed  towards  the  fiiarp  end  of  the  egg, 
till  at  laft  nothing  of  it  is  left  except  a  white  cretaceous  fubftance  at  the 
lower  part  of  the  {hell. 

15.  As  the  part  of  the  white  neareft  to  the  cicatricula  is  wafted,  its 
membrane  and  the  cicatricula  ftill  approach  nearer  till  they  become  con- 
tiguous. This  membrane  of  the  albumen  is  whac  is  commonly  called  the 
chorion. 

16.  Some  time  before  the  albumen  is  quite  confumed,  what  remains  of 
it  is  placed  at  the  lower  part  of  the  egg ;  and  therefore  the  yolk  is  inter- 
pofed  betwixt  it  and  the  membrane  which  immediately  contains  the  foe- 
tus.   See  §  9.  and  10. 

17.  The  white  of  a  fecundated  egg  is  as  fweet  and  free  from  corruption, 
during  all  the  time  of  incubation,  as  it  is  in  a  new-laid  egg. 

I  tafted,  fmelled,  and  fwallowed  the  whites  of  eggs  during  all  the  ftates 
of  incubation,  both  when  they  were  raw  and  boiled,  and  conftantly 
found  it  as  juft  now  defcribed  ;  and  therefore  cannot  imagine  how  Bel- 
lini (a)  could  affirm  it  to  have  a  heavy,  abominably-ungrateful  tafte,  a 
{linking  fmell,  and  not  only  to  occafion,  when  fwallowed,  a  troublefome 
fenfation  in  the  ftomach  and  guts,  but  to  prove  purgative.  He  muft  un- 
luckily have  examined  none  but  fubventaneous  eggs  :  which  is  further 
confirmed  by  his  defcription  of  the  fmall  particles  in  the  colliquated  albu- 
men, that  reflect,  light  fo  ftrongly  as  the  eye  cannot  bear  it;  which  I  faw 
in  fome  fubventaneous  eggs,  but  could  not  obferve  in  any  that  were  im- 
pregnated. 

18.  According  to  Bellini  (£),  the  colliquated  white  always  becomes  in- 
capable of  coagulation  by  heat ;  but  in  the  trials  I  made,  it  frequently  did 
coagulate,  though  I  found  the  fuccefs  of  this  experiment  very  uncertain : 
the  only  general  rule  I  could  fix  was,  that,  before  the  9th  or  iotli  day  of 
incubation,  the  thinner  white  did  not  generally  coagulate  j  but  after  that 
it  frequently  did. 

13.  Very  foon  after  incubation,  the  volume  of  the  yolk  appears  increa- 

3  H  fed  j 


(«)  De  Moiu  Ccrd.  j  op.  vi. 


{b)  Ibid. 
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fed  ;  and,  by  its  rifing  then  nearer  to  the  upper  part  of  the  egg,  one  may- 
conclude,  that  its  fpecific  weight  decreafes. 

20.  The  yolk  becomes  pale  and  more  fluid  for  fome  time,  efpecially 
on  the  fide  next  to  the  chick,  where  its  bulk  alfo  fooneft  increafes ;  but 
afterwards  the  membranes  of  the  yolk  turn  firmer  and  ftronger,  and  the 
liquor  in  them  is  lefs  in  quantity,  and  becomes  more  vifcous. 

21.  As  the  chick  increafes,  the  yolk  is  depreffed  in  the  middle;  and  is 
foon  brought  into  a  form  fomething  like  to  a  horfe-fhoe,  in  the  middle 
of  which  the  chick  is  lodged. 

22.  The  yolk  remains  frefh  and  uncorrupted  all  the  time  of  incuba- 
tion, and  is  always  coagulable. 

23.  Not  long  before  the  exclufion  of  the  chick,  the  whole  yolk  is  taken 
into  its  abdomen. 

24.  The  whole  albumen  and  vitellus  are  not  confumed  by  the  chick : 
for  fome  part  of  the  humours  of  the  egg  efcapes  through  the  {hell,  and  is 
not  fupplied  by  any  thing  from  without ;  as  evidently  appears  by  an  egg's 
becoming  fo  much  fpecifically  lighter,  as  to  fwim  in  water  after  incuba- 
tion, though  it  funk  in  it  when  recent. 

25.  The  chalazae  remain  long  without  being  confiderably  changed,  un- 
lefs  that  they  are  brought  nearer  to  each  other  by  the  crefcent  form  of  the 
yolk ;  at  laft  they  degenerate  into  a  dry  chalky  fubftance. 

26.  The  cicatricula  very  foon  is  enlarged  by  incubation ;  and,  being 
buoyed  up  on  the  top  of  the  yolk  to  the  fuperior  part  of  the  egg,  it  is  pla- 
ced very  near  to  the  air-bag  j  and  when  both  increafe,  they  become  con- 
tiguous. 

27.  The  cicatricula  is  called  amnios,  when  it  becomes  large,  and  con- 
tains the  colliquamentum  or  liquor  in  which  the  chick  is  immerfed. 

28.  The  quantity  of  the  colliquamentum  gradually  increafes  till  the 
15th  or  1 6th  day  of  incubation ;  on  the  18th,  it  is  all  confumed ;  and, 
in  the  three  following  days,  fcarce  any  moifture  can  be  obferved  on  the 
internal  furface  of  the  amnios. 

29.  The  liquor  of  the  amnios  is  more  clear  and  tranfparent  than  the 
colliquated  white ;  its  tafte  is  more  fait,  and  it  has  no  obfervable  fmell. 
Its  confidence  is  at  firft  a  little  vifcous,.  then  it  becomes  more  fluid,  and 
afterwards  turns  a  little  ropy  again. 
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2V.  -I  can  fay  nothing  of  the  particular  times  when  it  does  or  does  not 
coagulate  by  heat :  for  it  is  in  fo  fmall  quantity,  during  the  greater  part 
of  the  time  of  incubation,  that  one  can  fcarce  gather  as  much  in  a  fpoon 
as  is  fit  to  make  any  experiment  with ;  and  when  all  the  egg  is  boiled 
hard,  it  adheres  fo  clofely  to  the  white,  that  it  is  fcarce  pomble  to  diftin- 
guifh  one  from  the  other.  Malpighius  (a),  fpeaking  of  the  egg  between 
the  14th  and  19th  day,  fays,  "  That  this  thin  diaphanous  liquor  of  the 
"  amnios  was  fometimes  forced  by  boiling  into  a  white  tally  fubftance 
which  my  trials  alfo  confirmed. 

30.  The  allantois  and  its  contained  urine  are  to  be  feen  in  an  egg,  as 
well  as  in  the  fecundines  of  viviparous  animals  (£). 

31.  Though  the  heart  is  among  the  firft  parts  of  the  chick  that  can  be 
diftinguifhed,  yet  the  umbilical  veffels  are  feen  much  about  the  fame 
time  that  the  heart  is  obferved. 

I  did  not  inquire  into  this  fact ;  but  have  two  very  good  vouchers  for 
its  truth,  Harvey  (c)  and  Malpighius  (d). 

32.  The  umbilical  veflels  gradually  difperfe  their  branches  upon  the 
amnios,  upon  the  vitellus,  and  upon  the  membranes  of  the  albumen : 
The  extremities  of  their  much  greater  number,  being  immerfed  into  the 
white,  are  extended  proportionally  as  it  is  colliquated. 

33.  Near  to  the  end  of  incubation,  the  umbilical  veiTels  begin  to  flirivel 
and  decreafe,  till  at  the  exclufion  they  are  very  fmall. 

34.  The  embryo  is  feen  in  an  egg  at  firft  in  form  of  a  fmall  worm  e 
then  its  carina  or  fpine,  with  the  large  prominencies  that  afterwards  mew 
themfelves  to  be  the  brains  and  eyes,  appear;  the  other  bowels  feem 
hanging  from  the  fpine  ;  the  chafm  of  the  mouth  difcovers  itfelf ;  the  ex- 
tremities fprout  out ;  the  vifcera  are  gradually  covered  with  the  tegu- 
ments ;  and  at  leaft  the  beak,  nails,  and  feathers  are  feen :  after  which, 
all  the  parts  become  ftronger  and  firmer,  the  proportional  bulk  of  the 
head  decreafing. 

For  the  particular  times  when  all  thefe  changes  are  thus  orderly  brought 
about,  confult  Fabric,  ad  Aquapendente,  Harvey,  and  Malpighius. 

35.  After  all  the  parts  of  the  chick  are  formed,  it  is  always  found  lying 

3  H  2  on 

(a)  De  Ovo  Inrubato.  (b)  Malpig.  Append,  de  Ovo  Incub.  tab.  vii. 

(c)  De  Generat.  Animal,  exercit.  i<5.  &  17.  (i)  De  Ovo  Incubato. 
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on  its  fide,  with  its  neck  greatly  bended  forward,  the  head  being  covered 
with  the  upper  wing,  and  the  beak  placed  between  the  thighs. 

36.  When  the  fhell  is  opened  after  the  chick  is  large  and  ftrong,  it  may- 
be feen  to  bounce  and  fpurn,  fometimes  opening  its  mouth  wide,  efpe- 
cially  if  it  is  ftirred  or  pricked. 

37.  The  mouth,  cefophagus,  and  ingluvies,  are  always  found  moift ; 
but  never  contain  any  quantity  of  liquor  that  can  be  collected  or  will  run 
out  in  drops. 

38.  The  bulbous  glandular  part  of  the  cefophagus  immediately  above 
the  ftomach,  or  what  Peyer  (a)  calls  the  infundibulum,  and  the  ftomach, 
are  full  of  a  liquor,  in  the  youngeft  chick  we  can  diflecl:,  and  continue 
full  the  whole  time  of  incubation  ;  neither  infundibulum  nor  ftomach 
having  yet  got  the  tendinous  firmnefs  they  have  in  adults  ;  nor  can  we 
obferve  the  dry  pellicle  which  is  fo  eafily  feparated  from  thefe  parts  in 
hens. 

39.  This  liquor  of  the  ftomach  is  at  firft  thin  and  more  watery  ;  after- 
wards it  becomes  curdy ;  and  at  laft  is  all  in  form  of  a  greyifh  white 
mucus,  unlefs  that  fome  part  of  it  frequently  is  coloured  yellow  or  green 
by  a  mixture  of  bile.  It  always  coagulates,  by  boiling,  into  a  firm  yel- 
lowifh  white  fubftance. 

40.  The  quantity  of  fasces  was  not  large  in  the  great  guts,  of  any 
chickens  I  opened  before  exclufion. 

41.  A  little  time  before  the  exclufion,  the  chick  may  frequently  be 
heard  making  the  fame  pieping  found  that  hatched  chickens  make.  In 
three  eggs,  which  were  all  I  opened  in  this  ftate,  the  beak  of  the  chick 
had  perforated  the  membrane  of  the  follkulis  diris. 

42.  The  fhell  at  the  obtufe  end  of  the  egg  frequently  appears  cracked 
fome  time  before  the  exclufion  of  the  chick. 

43.  The  chick  is  fometimes  obferved  to  perforate  the  fhell  with  its 
beak  ;  but,  in  thofe  I  faw  tumbling  out  of  the  fhell,  it  was  broke  off  ir- 
regularly, at  the  place  where  the  membrane  of  the  follkulis  a'irls  was  joined 
to  it. 

44.  After  the  exclufion  of  the  yolk  is  gradually  wafted,  being  conveyed 
jnto  the  fmall  guts  by  a  fmall  duel,,  its  membranes  gradually  contract 

them~ 

(a)  Comment,  in  Anat.  Ventricul.  Gallin. 
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themfelves,  and  die  duct  becomes  fhorter.  On  the  tenth  day  after  ex- 
cluiion,  the  vitellus  was  no  larger  than  a  fmall  pin- head,  and  the  duel 
was  fcarce  one  twentieth  part  of  an  inch  long. 

From  this  hiftory  of  the  egg  and  of  incubation,  I  mall  endeavour  to 
deduce  the  manner  in  which  the  colliquated  white  is  taken  in  by  the  chick. 

Authors  generally  feem  to  agree,  that  the  oviparous  foetus,  while  very 
young,  receives  its  nourifhment  by  the  navel ;  but  feveral  of  the  bell  re- 
putation have  been  of  opinion,  that  afterwards  it  is  conveyed  by  the 
mouth.  I  mall  examine  the  arguments  they  ufed  in  proof  of  this,  and 
then  {hall  fubjoin  fome  negative  reafons  which  they  have  not  taken  no- 
tice of. 

Bellini  (a)  has  defcribed  the  cicatricula,  or  facculus  amnii^  with  the  cha- 
lazae  firfl  formed  in  the  back  of  the  hen  ;  to  which,  according  to  him, 
the  vitellus  is  afterwards  joined,  and  the  white  is  acquired  as  they  tumble 
down  the  oviduct.  He  fays  the  chalazae  are  compofed  of  numerous  ca- 
nals, which  open  into  the  amnios,  and  fend  out  their  roots  into  the  cavity 
of  the  yolk,  and  into  the  white.  It  is  eafy  to  conceive  what  confequences 
may  be  drawn  from  this  defcription,  by  thofe  who  alfert  the  nourifliment 
to  be  carried  by  the  mouth,  viz.  That  here  are  direct  paffages  into  the 
cavity  where  the  chick  is,  which  can  take  up  the  liquors  no  other  way 
than  by  the  mouth. 

The  anfwer  to  this  obfervation  is  the  fame  as  has  been  made  to  the 
other  facts  already  quoted  from  this  author.  I  deny  that  the  fa ecu his  am- 
nli  is  formed  before  the  vitellus  ;  on  the  contrary,  the  vitellus  is  evidently 
to  be  feen  before  the  cicatricula  or  chalazae  can  be  difcerned.  Next,  I 
deny  the  chalazae  (if  they  are  canals)  to  have  the  leaft  communication 
with  the  amnios,  at  any  time,  or  in  any  ftate  of  the  egg,  otherwife  than 
as  they  are  both  adhering  to  the  membrane  of  the  vitellus,  upon  which, 
or  within  which,  no  particular  fibres,  no  canals,  are  ftretched  to  the  cica- 
tricula. Every  one  has  it  in  his  power  to  examine  thefe  facts.  If  then 
the  facts  are  denied,  the  confequences  cannot  be  admitted. 

Since  there  are  no  canals  pafiing  through  the  yolk,  that  open  into  the 
faccus  colliquamenti,  and  the  cicatricula  comes  to  be  placed  on  the  upper 

part 

(a)  De  Mot.  Cord.  Prop,  ix, 
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part  of  the  yolk,  and  contiguous  to  the  air-bag  (§  26.),  it  is  evident,  that 
the  liquor  amnli  muft  be  furniflied  by  the  chicken,  which  being  covered 
with  feathers,  having  no  mammae,  bladder  of  urine,  or  large  falivary 
glands,  can  only  fupply  it  by  the  branches  of  the  umbilical  veffels  fpread 
on  the  amnios. 

Harvey  (a)  affirms,  that  a  liquor  is  found  in  the  mouth  and  ingluvies 
of  the  chick,  which  he  concludes  to  be  the  colliquamentum  or  liquor  amnii^ 
from  their  refemblance ;  from  the  quantity  of  the  contents  of  the  fto- 
mach  ;  from  the  chick's  being  feen  to  open  its  mouth  ;  and  from  the  ne- 
ceffity creatures  are  in  of  fwallowing,  or  of  forcing  back  by  vomiting, 
whatever  is  introduced  to  the  root  of  their  tongue. 

As  to  the  refemblance,  I  do  not  fee  how  the  comparifon  can  be  made, 
feeing  the  liquor  in  the  mouth  and  crop  is  in  fuch  fmall  quantity,  (§  37.) 
But  fuppofe  that  a  fufficient  quantity  was  collected,  the  two  liquors  agree- 
ing in  feveral  properties  would  not  of  itfelf  be  a  fufficient  proof  of  their 
being  the  fame ;  and  if,  for  argument's  fake,  the  liquor  in  the  crop  was 
granted  to  be  in  very  large  quantity,  and  to  agree  in  every  property  with 
that  in  the  amnios,  it  would  certainly  appear  in  the  fame  form  for  fome 
time  in  the  ftomach,  whereas  it  is  always  found  very  different  there  in  the 
larger  fcetus  (§  39.),  and  Harvey  confeffes  as  much  in  this  place :  there- 
fore it  may  be  concluded,  that  it  does  not  go  down  into  the  ftomach. 

If  ever  any  thing  like  fasces  has  been  feen  in  the  crop  of  chickens,  as 
has  been  alleged  by  fome,  it  might  be  no  more  than  the  yellow  or  green- 
coloured  fubftance  brought  up  from  the  ftomach,  (§  39.) 

The  quantity  of  the  contents  of  the  ftomach  and  inteftines  may  be  ac- 
counted for  from  §  38.  applied  to  what  was  faid  on  viviparous  animals. 

Though  creatures  that  refpire  are  under  a  neceffity  of  either  fwallow- 
ing, or  forcing  back  by  vomiting,  whatever  is  introduced  beyond  their 
fauces,  I  cannot  think  it  fhould  be  thence  concluded,  that  a  fcetus  is  un- 
der the  fame  neceffity  ;  for,  as  it  does  not  exercife  refpiration,  it  will  fuf- 
fer  no  inconvenience  by  a  liquor  lodging  near  to  the  glottis :  whereas 
creatures  that  breathe  cannot  allow  any  fubftance  to  remain  there  without 
danger  of  the  glottis  being  flopped,  or  of  fuch  fub (lances  falling  down 
the  trachaea,  either  of  which  would  be  of  bad  confequence  ;  which  the 

creature 

(a)  De  Generat.  Animal,  exercit.  58. 
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creature  prevents,  by  forcing  fuch  fubftances  out  of  fuch  a  dangerous 
fituation. 

But,  to  enforce  the  negative  of  the  coliiquamentum  pafling  by  the 
mouth,  obferve,  that  there  are  only  three  days  in  which  this  paffage  can 
moft  probably  be  fuppofed  to  happen,  which  are  from  the  15th  to  the 
1 8th  day  of  incubation :  for  before  the  15th,  the  quantity  of  the  liquor 
amnli  is  inc  rearing,  which  is  no  great  fign  of  its  being  fwallowed ;  and  after 
the  1 8th  this  liquor  is  not  to  be  feen,  vid.  §  28.  If,  then,  the  liquor  am- 
nii  were  all  fwallowed  between  the  15th  and  18th  days,  the  ftomach 
ought  to  be  fuller  at  this  time,  and  its  contents  mould  be  thinner,  more 
pellucid,  8cc.  like  to  the  coliiquamentum ;  which  I  am  certain  does  not 
happen.  Befldes,  if  we  fuppofe  the  power  of  digeftion  fo  ftrong  as  to  ex- 
pel this  liquor  as  fall  as  it  is  taken  down  in  thefe  three  days,  it  would 
certainly  follow,  that  this  powerful  digeftion,  continuing  in  the  three 
fucceeding  days,  while  there  is  no  liquor  to  be  fwallowed,  the  ftomach 
ought  to  be  quite  emptied ;  which  every  one  who  opens  the  ftomachs  of 
chickens  at  this  time  will  fee  it  is  not.  And,  laftly,  as  a  more  direct 
proof  ftill  againft  Harvey,  I  broke  the  fhells  of  feveral  incubated  eggs, 
while  the  coliiquamentum  was  in  large  quantity  ;  and  before  the  amnios 
was  opened,  I  faw  the  chickens  open  their  mouths  very  wide  feveral  times, 
but  could  not  obferve  the  quantity  of  the  liquor  in  which  they  lay  any 
way  lefTened.  I  afterwards  carefully  difTec~ted  the  chickens,  and  found 
no  other  than  the  common  fmall  quantity  in  the  crops,  and  the  ordinary 
curdy  mucus  in  the  ftomach  ;  which  feems  to  me  a  demonftration  that 
they  do  not  fwallow. 

After  fuch  convincing  profs,  it  will  be  needlefs  to  make  any  application 
of  the  arguments  in  the  former  part  of  this  efTay  to  this  fubject ;  and 
therefore  I  fhall  only  delire  the  reader  to  compare  the  pofture  of  a 
chick,  and  of  a  hen  while  lhe  fwallows  liquors,  that  they  may  fee  the  pof- 
ture of  the  chick's  neck  to  be  moft  unfavourable  to  the  fuppofition  of  de- 
glutition being  performed ;  and  then  Ihall  conclude  with  a  very  fhort  hi- 
ftory  of  incubation,  aligning  what  I  imagine  to  be  the  moft  probable 
reafons  of  the  feveral  appearances. 

By  the  heat  of  the  hen,  or  of  ftoves  equal  to  it,  aftifted  poftibly  by  the 
a&ionof  the  air  contained  in  the  follkulus  a'eris  (§  2.  3.  12.),  the  albumen 

becomes 
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becomes  thinner,  efpecially  where  it  is  moll  expofed  to  thefe  forces  (§  14.) ; 
and  the  vitellus  in  the  fame  manner  becomes  efpecifically  lighter  (§  19.), 
and  therefore  readily  rifes  in  the  white.  And  as,  by  being  divided  into 
two  unequal  portions  by  its  axis  the  chalazae,  it  prefents  the  fmaller  por- 
tion to  the  incubating  heat  at  firft,  (§  8.  9.) ;  fo  the  change  in  confequence 
of  incubation  being  fooneft  and  mofl  produced  here  (§  20.),  and  the  ci- 
catricula  being  enlarged  at  the  fame  time,  the  fmaller  portion  of  the  yolk 
becomes  of  the  leaft  fpeciflcal  weight ;  and  therefore  is  buoyed  up  to  the 
fuperior  part  of  the  egg,  whereby  the  folliculus  dens  and  membranes  of 
the  cicatricula  become  contiguous  when  they  enlarge  (§  26.),  and  the  vi- 
tellus can  never  be  in  hazard  of  compreffing  the  tender  embryo;  and  the 
umbilical  veffels  are  fituated  fo  as  to  have  their  extremities  immerfed  in 
the  liquors,  that  firft  undergo  the  proper  change,  for  being  imbibed  by 
their  orifices,  (§  32.) — The  incubation  continuing,  the  white  is  ftill  more 
and  more  colliquated,  and  the  umbilical  veflels  are  proportionally  ex- 
tended, the  veins  to  abforb  it,  and  the  arteries  to  throw  out  any  particles 
that  are  unfit  for  the  chick  till  they  are  farther  prepared,  but  efpecially  to 
drive  forward  the  liquors  in  the  veins,  as  was  explained  in  the  account  of  the 
viviparous  animals,  (§  20.) — When  the  white  in  the  upper  part  of  the  egg  is 
exhaufted,  its  membranes  become  contiguous  to  the  amnios,  (§  15.);  and 
thereby  the  membranes  involving  the  foetus  become  fufficiently  ftrong 
to  refiffc  the  motions  of  the  chick,  when  its  eafe  or  fafety  prompt  it  at  any 
time  to  fpurn. — The  powers  of  incubation  above-mentioned,  aftifted  by 
the  pulfation  and  conquaffatory  motions  of  the  numerous  umbilical  vef- 
fels fpread  on  the  yolk  (§  32.),  diffolve  that  humour  more,  and  render 
fome  part  of  it  fine  enough  to  be  taken  up  by  the-fmall  extremities  of  the 
umbilical  vein,  fome  of  which  penetrate  its  membrane :  By  which  the 
liquor  at  la£t  becomes  thicker  (§  20.)  ;  and  the  membrane,  being  in 
part  emptied,  will  more  eafily  yield  to  the  weight  of  the  chick  j  and  is 
prefTed  into  the  form  of  a  horfe-lhoe  (§  21.),  while  the  net-work  of 
velfels  extended  on  this  membrane  render  it  ftronger  and  firmer. — The 
folliculus  aeris  not  only  affrfts  in  colliquating  the  albumen  ;  but,  when  the 
humours  of  the  egg  come  to  occupy  a  lefs  fpace,  by  efcaping  through  the 
fhell  (§  24.)  and  by  being  changed  into  the  folid  fubftance  of  the  chick, 
the  folliculus  enlarging  (§  12.)  keeps  the  chick  and  humours  fteady, 

without 
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without  danger  of  being  difordered  and  broke  by  the  motions  of  the  egg, 

 Branches  of  the  umbilical  veffels  being  diftributed  to  the  amnios, 

(§  32.),  the  arteries  will  pour  out  their  liquors  into  its  cavity  in  greater 
quantity  than  the  veins  can  take  them  up,  as  long  as  the  foetus  is  weak; 
but,  whenever  the  foetus  becomes  ftronger,  and  confequently  the  abfor- 
bent  power  of  the  veins  increafes,  (vid.  §  15.  of  Sect.  I.),  they  will 
take  up  the  fluid  of  the  amnios  fafter  than  the  arteries  pour  it  in,  and 
its  quantity  will  be  diminifhed  till  it  is  quite  exhaufted  (§  28.  and  29.) 
— This  abforption  will  go  on  more  fpeedily  in  proportion  alfo  to  the  um- 
bilical veffels  being  lefs  diftended  with  albumen,  whereby  there  is  lefs 
reliftance  to  the  progreflive  motion  of  the  abforbed  liquors ;  which  pro- 
bably is  the  reafon  of  the  colliquamentum  being  all  taken  up  between  the 
fifteenth  and  eighteenth  days. — By  the  conftant  circulation  and  renewal 
of  all  thefe  humours  of  the  egg,  they  keep  frefh  and  uncorrupted  in  a  fecun- 
dated egg,  (§  17.  and  22.) ;  but  corrupt  foon  in  a  fubventaneous  one,  or  in 
fuch  whofe  foetus  dies  in  the  time  of  incubation. — Wherever  veffels  are  not 
fufEciently  filled,  they  contract;  themfelves ;  and  therefore,  the  albumen 
being  exhaufted  in  the  laft  days  of  incubation,  the  umbilical  veffels  gra- 
dually fhrivel  (§  33.),  which  prevents  the  danger  of  an  haemorrhage 
when  the  chick  is  feparated  from  its  membranes.  But,  as  the  white  is 
not  fufficient  at  this  time  fully  to  fupply  the  chick,  the  yolk  is  taken  into 
its  body  (§  23.) ;  and  being  there  preffed,  it  is  thrown  gradually  by  the 

proper  duct  (§  23.  and  44.)  into  the  guts,  to  fupply  that  defect.  The 

vefTels  and  glands  which  open  into  the  alimentary  tube  feparate  at  leaft 
as  much  liquor  as  will  moiften  it;  and,  the  ftomach  having  no  callous 
ftrong  cruft  on  its  internal  furface,  (§  38.),  will  feparate  more  than  it  can 
do  in  the  adult;  and  in  the  mean  time  the  glands  of  the  infundibulum  pour 
out  a  liquor  that  is  always  thicker  as  the  chick  increafes,  till  it  becomes  a 
very  thick  white  mucus :  And  therefore  the  contents  of  the  ftomach  of 
the  foetus  in  the  egg  muft  have  the  appearance  defcribed  (§  39.),  and  will 

be  (lowly  palling  off  into  the  interlines.  The  Ihell  at  the  obtufe  end  of 

the  egg  becoming  more  brittle,  by  being  fo  long  expofed  to  a  dry  heat 
(§  i.),  and  the  membranes  lofing  their  toughnefs  when  their  moifture  is 
exhaufted,  the  chick  very  eafily  tears  them,  and  breaks  off  that  end  of  the 

fhell,  to  make  its  way  into  the  common  atmofphere.  The  mother 

3  I  having 
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having  no  juices  prepared  within  her  body  to  give  to  the  chick  for  food 
after  it  is  hatched,  and  its  organs  for  taking  in  and  digefting  aliment  be- 
ing for  fome  time  too  weak  to  fupply  it  fufficiently  with  nourifhment, 
the  vitellus  is  made  to  fupply  thefe  deficiencies,  till  the  chick  is  fufficiently 
confirmed  and  ftrong  (§  44.) ;  after  which,  it  is  no  longer  the  fubjecT:  of 
my  prefent  inquiry. 

Of  the  Nourifhment  of  Plants  while  in  a  Feet  us  State. 

The  firft  eight  numbers  of  the  following  facts  are  taken  from  Mr  Geof- 
froy  (a)  •  and  all  the  others,  except  one  or  two  obfervations  of  my  own, 
are  collected  from  Malpighius  (b). 

1.  Flowers  contain  the  male  and  female  organs  of  generation  of  plants. 

2.  The  male  organs  are  fmall  bladders  (the  apices),  full  of  a  very  fine 
dull; ;  each  particle  of  which  is  of  a  particular  diftinguifhed  form  in  each 
fpecies  of  plants. 

3.  When  this  duft  or  farina  is  fufficiently  ripe,  the  bladders  break 
with  an  elaftic  force,  and  throw  the  duft  from  them. 

4.  The  female  organ  is  the  ftylus,  piftillum,  or  tuba,  conlifting  of  fe- 
veral  canals,  which  are  open  and  wide  at  one  extremity  ;  but  in  the  other, 
neareft  to  the  {talk  of  the  plant,  terminate  in  one  or  more  cavities,  where 
fmall  roundifh  ovula  are  contained. 

5.  Both  organs  of  generation  are  contained  within,  and  protected  by, 
leaves  of  different  make  and  colour  in  different  plants  ;  which  leaves  are 
generally  called  the  petala  of  flowers. 

6.  Some  flowers  contain  both  the  male  and  female  organs,  and  there- 
fore are  called  hermaphrodites ;  others  only  contain  one  or  the  other 
kind,  and  thence  are  named  male  or  female. 

7.  Thofe  flowers  which  are  only  male  or  only  female,  either  grow  both 
from  the  fame  root,  or  the  male  only  grow  on  one  plant  and  the  female 
upon  another  of  the  fame  fpecies  ;  from  which  fuch  plants  are  laid  to  be 
maie  or  female. 

8.  When  the  male  farina,  or  duft,  is  prevented  from  having  accefs  to 

the 
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.  the  female  organs,  either  the  ovula  do  not  increafe  into  feeds,  or,  if  they 
do  grow,  they  are  deformed,  do  not  contain  any  germ  or  rudiment  of 
the  young  plant,  and  are  not  prolific. 

9.  When  the  fecundated  ovula  increafe,  the  germ  or  young  plant  of 
each  is  feen  lodged  in  a  pulpy  fubftance  named  the  fcminal  leaves  ;  which 
again  adhere  to,  and  frequently  are  funk  fome  way  into  a  depreflion  of 
a  membrane,  which  forms  a  little  bag  for  containing  a  liquor ;  and  there- 
fore this  bag  is  called  the  amnios. 

10.  From  this  fide  of  the  amnios,  oppofite  to  that  where  the  germ, 
with  its  feminal  leaves,  is  fixed,  a  tube  (the  umbilicus)  goes  out  to  be 
continued  to  the  uterus. 

1 1 .  Before  the  umbilicus  reaches  the  uterus,  it  pafTes  through  a  cavity 
formed  by  another  membrane  that  is  full  of  liquor,  or  contains  a  great 
number  of  fmall  veficles  diftended  with  liquor  ;  and  therefore  is  compa- 
red to  the  chorion. 

12.  The  chorion  and  amnios  become  more  and  more  turgid  with  li- 
quors for  fome  time  ;  but  then  the  liquors  begin  to  diminifh,  the  chorion 
being  fooneft  emptied,  and  the  navel- firing  fhrivels  away  till  it  can  no 
longer  be  obferved. 

13.  In  the  mean  time  the  germ  and  feminal  leaves  increafe  apace. 

14.  At  laft  all  the  liquors  in  the  chorion  and  amnios  are  confumed; 
their  membranes  contract  and  fhrivel ;  the  feed  is  fufficiently  large  and 
confirmed  ;  the  fmall  peduncle,  by  which  it  adheres  to  the  uterus,  fhri- 
vels, turns  hard  and  brittle,  and  the  feed  falls  off  with  the  leafl  force. 

15.  The  feed  is  compofed  of  its  membranes  or  teguments,  of  a  large 
farinaceous  part,  and  of  the  fmall  germ  joined  to  the  farinaceous  fub- 
ftance by  a  fmall  peduncle,  which  is  inferted  into  the  germ  between  the 
caulis,  ftalk,  or  plume,  and  the  radicle  or  fmall  root,  of  this  young  plant. 

16.  The  germ  is  evidently  the  young  plant,  where  the  plume  and  root 
may  plainly  be  feen. 

17.  When  the  fecundated  feed  is  fowed  at  the  proper  feafon,  the  fari- 
naceous fubftance  foon  becomes  fofter,  and  the  germ  flretches  its  ftalk 
upwards  and  its  root  downwards. 

18.  The  farinaceous  fubftance  either  remains  under  pround.  turning 
larger  for  fome  time,  but  having  its  fubftance  changed  more  and  more 
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into  a  milky  liquor,  or  it  is  extended  upwards  in  form  of  one  or  two 
pulpy  juicy  leaves :  From  thefe  different  forms  which  this  farinaceous 
fubftance  takes,  it  is  called  the  cotyledons ,  feminal  leaves,  or  lobes. 

1 9.  After  fome  time  the  lobes  begin  to  flirivel,  and  to  have  their  li- 
quors confumed  ;  and  at  laft,  when  their  juices  are  all  wafted,  they  fade 
away  and  fall  off. 

20.  The  plant  grows  very  faft  all  this  time. 

2 1 .  When  the  cotyledons  are  taken  off  before  the  plants  are  put  into 
the  earth,  fcarce  any  of  them  will  vegetate,  and  all  perifh  very  foon. 

22.  Thofe  that  advance  any,  after  being  thus  deprived  of  their  cotyle- 
dons, increafe  rather  in  their  plume  than  root. 

23.  When  the  feminal  leaves  are  taken  away,  after  allowing  the  plant 
to  vegetate  fo  far  as  to  come  above  ground,  it  perifhes  in  a  little  time, 
the  roots  generally  fading  firft. 

24.  If  the  cotyledons  are  taken  away  later,  moft  of  the  plants  die,  and 
thofe  that  continue  to  grow  are  always  very  fmall. 

25.  When  only  one  cotyledon  is  taken  away,  the  plants  do  grow,  but 
are  not  near  fo  large  or  ftrong  as  the  others  that  are  left  entire. 

26.  By  taking  away  the  plume,  when  it  firft  fprouts  above  ground,  the 
roots  grow  very  large  and  quickly. 

To  fix  an  analogy  here  between  animals  and  plants,  it  will  be  neceffary 
to  determine  how  long  either  of  them  fhould  be  faid  to  remain  in  the  ftate 
of  a  foetus :  which,  in  my  opinion,  ought  to  be  underftood  fo  long  as 
the  young  creature  is  nourifhed  folely  by  liquors  furnifhed  by  the  uterus 
of  the  parent ;  but  as  foon  as  it  is  fupplied  any  other  way  with  all  or 
any  part  of  its  nourifhment,  it  can  no  longer  be  looked  on  as  a  foetus. 

If  this  is  agreed  on  to  be  the  diftinguifhing  character  of  a  foetus,  it  will 
be  evident,  that  we  are  only  to  regard  plants  as  foetufes  while  the  feed 
is  ripening,  and  before  the  earth,  water,  moifture  of  the  air,  &c.  have 
communicated  immediately  any  matter  for  its  increafe :  and  in  this  cafe 
it  will  appear  moft  probable,  that  the  umbilicus  pours  in  liquors  from 
the  uterus  and  chorion  into  the  amnios,  from  which  it  is  taken  up  by  the 
veffels  of  the  feminal  leaves,  to  be  conveyed  partly  into  the  foetus,  and 
partly  into  the  leaves  themfelves ;  by  which  the  plant  is  increafed,  and 
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its  parts  are  explicated,  and  a  fubftance  is  provided  for  nourifhing  it  af- 
terwards, when  its  tender  roots  either  can  receive  from  the  earth  very 
little,  or  any  thing  iefs  than  is  necefTary  for  the  fufficient  growth  of  the 
plant. 

In  running  this  analogy  between  animals  and  plants,  you  will  obferve 
a  mixture  of  the  mechanifm  of  the  viviparous  and  oviparous  animals  in 
the  nourifhment  of  the  fcetufes  of  plants.  For  the  little  plant  having,  as 
in  the  viviparous  animals,  a  communication  with  the  uterus  of  the  parent 
till  it  is  fully  formed,  the  whole  quantity  of  the  liquor  it  is  to  be  nou- 
rished with  is  not  at  firft  to  be  feen,  as  the  albumen  is  in  the  egg;  but 
the  uterus  furnifhes  the  liquor  to  be  gradually  abforbed  by  the  cotyle- 
dons or  placenta:  And  then,  on  the  other  hand,  plants  refemble  the  ovi- 
parous animals,  in  fo  far  as  the  parent  being  uncapable  of  fupplying  any 
juices  prepared  in  its  own  body,  after  the  foetus  is  feparated  from  the 
womb,  for  the  nourifhment  of  the  plant ;  and  the  young  plant  not  being 
in  condition,  for  fome  time,  to  fubfift  entirely  on  the  new  nourifhment  it 
muft  receive ;  the  farinaceous  cotyledons,  or  pulpy  feminal  leaves,  do  the 
fame  good  office  to  the  plant  as-  the  vitellus  does  to  the  chick  after  it  is 
hatched. 

Since  the  refemblance  is  fo  great  between  animals  and  plants,  it  would 
be  fuperfluous,  after  what  has  been  faid  of  the  former,  to  enter  into  a 
particular  detail  of  the  reafons  of  the  foregoing  phenomena  of  plants ; 
and  it  is  almoft  needlefs  to  fay,  that  I  would  conclude  both  the  oviparous 
animals  and  plants  to  favour  my  opinion,  of  the  whole  nourifhment  of  all 
foetufes  being  conveyed  by  particular  abforbent  veffels,  and  not  by  the 
ordinary  canals  through  which  the  aliment  muft  pafs  after  the  creature 
is  out  of  its  foetus  ftate ;  for  thefe  are  obvious  to  any  who  reads  thefe 
eflays.  with  the  leaft  attention. 


No  12. 


N°  12. 

Practical  Corollaries  from  the  preceding  Eflay. 


BEing  confcious  to  what  length  the  effay  on  viviparous  animals  had 
run  out,  I  did  not  intermix  any  account  of  morbid  phamomenawith 
the  defcription  of  the  parts,  or  with  the  arguments  concerning  the  nou- 
rifhment  of  the  foetus,  which  alfo  would  have  had  the  bad  effect  of  di- 
verting the  reader's  attention  from  the  principal  defign  :  but  confidering 
how  much  fuch  phenomena  may  ferve  to  explain,  and  poffibly  confirm, 
fome  part  at  leaft  of  my  reafoning,  and  knowing  how  ill  any  thing  that 
is  not  practical  goes  down  with  fome  people,  I  beg  to  be  {till  further  in- 
dulged, while  I  bring  a  few  examples  to  mow,  that  the  knowledge  of  the 
ftructure  of  the  parts  is  abfolutely  neceffary  for  understanding  the  nature 
of  difeafes  ;  and  that  all  theory  is  not  mere  idle  fpeculation,  but  that  rea- 
fon  and  experience  united  lay  the  fureft  foundation  of  the  practice  of 
phyfic. 

I.  Seeing  the  veffels  of  the  womb  and  of  the  placenta  do  not  anaftomofe 
(§  1 6.),  and  women  have  an  erect  pofture,  and  are  Subjected  to  periodi- 
cal evacuations  from  their  uterus,  which  has  larger  canals  opening  into 
it  than  are  to  be  obferved  in  other  animals  (§  2.  3.  4.  5.),  we  may  un- 
derstand how  much  more  liable  women  are  to  fuffer  abortions,  than  the 
females  of  other  creatures  are.  For,  the  contents  of  the  impregnated  hu- 
man uterus  prefs  more  on  the  orifice  of  the  womb  to  force  it  open ;  the 
Superfluous  quantity  evacuated  periodically  at  other  times,  is  apt  to  thruft 
off  the  placenta  ;  and,  being  poured  into  the  cavity  of  the  womb,  either 
corrupts  there,  or  forces  open  the  os  uteri ;  both  which  will  probably  oc- 
calion  the  lofs  of  the  foetus :  whence  women  much  more  feldom  conceive 
immediately  before  the  menfes  are  to  flow,  than  foon  after  that  evacua- 
tion is  pad.  Thence  alfo  we  underftand  why  loofening,  as  the  women 
call  an  appearance  of  blood  from  the  uterus,  is  a  Symptom  that  difcovers 
great  hazard  of  abortion, 
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II.  Nature  endeavours  to  provide  againft  the  inconveniencies  mentioned 
in  the  preceding  paragraph,  by  making  the  placenta  adhere  fooner  to  the 
human  womb  than  is  ordinary  in  other  creatures ;  and  by  furnifhing  the 
human  fcetus  with  a  larger  proportional  placenta,  whereby  the  adhefion 
is  ftronger,  and  on  both  accounts  the  evacuation  is  prevented. 

III.  When  there  is  the  largeft  quantity  of  the  fupernuous  liquors  col- 
lected, the  ftrongeft  pufh  muft  be  given  to  feparate  the  placenta  from  the 
womb  ;  but  the  menfes  are  generally  flopped  after  pregnancy,  and  the 
child  is  too  fmall  for  fome  months  to  confume  them ;  wherefore  women 
are  moft  expofed  to  abortions  in  the  third  or  fourth  month  of  their  going 
with  child. 

IV.  We  fee  what  diforders  are  brought  frequently  on  women  at  each 
period  when  their  menfes  are  about  to  now,  and  what  mifchiefs  almoft 
conftantly  attend  their  obftructions ;  and  therefore  need  not  be  furprifed 
at  the  fainting,  naufea,  Teachings  to  vomit,  8cc.  that  fo  often  attack  wo- 
men in  their  firft  months  of  pregnancy  :  fome  of  which  help  to  remove 
and  prevent  other  diforders  ;  for  by  the  vomiting,  for  example,  not  only 
an  evacuation  is  made,  but  lefs  chyle  muft  be  fent  into  the  blood-veffels, 
which  therefore  will  have  lefs  of  the  fupernuous  liquors.  This  again 
teaches  us  to  remove  or  mitigate  fuch  fymptoms,  when  they  become  very 
violent  and  dangerous,  by  proper  evacuations. 

V.  Since  the  feparation  of  the  placenta  from  the  womb  mufl  fo  evi- 
dently produce  abortion,  we  may  fee  that  this  may  be  occafioned  by  very 
different  caufes,  operating  in  various  manners,  and  requiring  very  differ- 
ent treatment  in  preventing  the  lofs  of  the  fcetus,  when  our  advice  is 
afked  timely. 

1.  Whatever  occanons  too  great  a  quantity  of  blood  to  be  fent  to  the 
uterus,  or  affifts  or  increafes  its  momentum  to  thruft  off  the  placenta, 
fuch  as  plentiful  living,  compreffion  of  other  large  veffels,  frights,  vio- 
lent exercife,  fhocks  of  the  body,  fevers,  &c.  will  bring  a  woman  into 
danger  of  abortion.  The  cure,  however,  is  plainly  pointed  out ;  to  wit, 
blood-letting,  mild  food  in  fmall  quantities,  and  red:. 

2.  When  the  adhefion  of  the  placenta  to  the  womb  is  too  weak,  and  the 
gs  uteri  does  not  make  a  fufficient  refinance  to  its  own  dilatation,  whether 
thefe  depend  on  the  ordinary  general  constitution  of  the  body,  or  on  a 

particular 
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particular  difpofition  of  the  womb,  or  on  a  fudden  relaxation,  as  in  faint- 
ing, the  fame  bad  effect,  abortion,  may  ftill  follow ;  but  the  cure  mult 
be  very  different  from  what  is  to  be  ufed  in  Numb.  i.  For  here  we  muffc 
rely  on  corroborants  ;  and  though  much  exercife  is  at  flrfl  to  be  Ihunned, 
yet  if  the  patient  can  by  degrees  be  brought  to  bear  moderate  exercife,  it 
will  affift  the  other  medicines  confiderably. 

3.  If  the  finufes  of  the  womb  are  allowed  fuddenly  to  collapfe,  by  the 
want  of  a  large  enough  quantity  of  liquors  to  diftend  them,  as  by  the 
necelfary  fupplies  to  the  blood  being  with-held,  or  by  violent  evacuations, 
efpecially  lofs  of  blood,  not  only  the  weaknefs  mentioned  in  Numb.  2. 
may  follow  ;  but  the  veffels  of  the  placenta,  which  have  not  been  propor- 
tionally emptied,  will  be  difengaged  from  the  excretories  of  the  finufes, 
by  their  being  deprived  of  fufficient  fpace  to  lodge  in,  and  there  is  great 
danger  of  abortion.  In  fuch  a  cafe  we  are  to  be  on  our  guard  not  to 
apply  fmart  ftimulants  to  roufe  the  languid  mother  too  haftily  ;  for  fiich 
medicines  increafe  the  contraction  of  the  veffels  of  the  uterus,  and  will 
drive  off  the  placenta  foon  :  but  we  ought  to  repair  the  quantity  of  her 
blood  by  mild  balmy  food,  with  a  mixture  fometimes  of  the  leaft  irrita- 
ting cordials. 

4.  All  caufes  that  can  produce  a  ftrong  contraction  of  the  fibres  of  the 
uterus,  or  of  the  parts  that  can  prefs  upon  it,  as,  for  inftance,  of  the  dia- 
phragm and  abdominal  mufcles,  will  be  in  danger  of  forcing  away  the 
placenta,  and  of  opening  the  os  uteri,  whereby  abortion  is  occafioned. 
Therefore  {harp  pains  in  any  part  of  the  body,  and  efpecially  in  or  near 
to  the  uterus,  rough  emetics,  {harp  acrid  purges,  tenefmus,  ftrangury, 
piles,  or  fuch  like,  are  every  day  bringing  on  abortion.  The  radical  cure 
is  certainly  to  remove  the  caufe  of  the  pain  or  irritation,  which  muft  be 
done  by  medicines  adapted  to  its  particular  nature  and  feat,  which  are 
too  numerous  to  be  mentioned  here.  If  this  cannot  be  executed  fo  foon 
as  we  would  defixe,  we  are  to  leffen  its  bad  confequences  as  much  as 
pomble,  by  blunting  its  violence,  and  counteracting  its  effects.  The  firft 
of  thefe  indications  will  principally  and  moft  fpeedily  be  purfued  in  raoft 
cafes,  (except  perhaps  in  the  inflammatory  ones),  by  giving  opiates.  The 
fecond  intention  is  anfwered  by  diminiihing  the  momentum  of  the  blood, 
which  vensefection  effectually  does,  and  is  always  ufeful  in  the  inflamma- 
tory 
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tory  cafes  ;  but  is  not  fo  proper  in  fome  other  circumflances,  where  how- 
ever the  opiates  generally  anfwer  our  intentions. 

VI.  The  liquors  fent  into  the  foetus  by  the  umbilical  vein  not  having 
their  propelling  force  communicated  from  the  mother  (§  16.)  the  {late  of 
the  mother's  pulfe  cannot  affect  the  child  otherwife  than  by  the  occasion- 
ing abortion,  or  vitiating  the  fluids  that  are  to  be  abforbed  ;  and  there- 
fore we  may  be  convinced,  how  vain  it  is  to  pretend  to  account,  in  a 
phyfical  way,  for  the  impremons  faid  to  be  made  on  children  by  the  ima- 
ginations of  the  mothers.  We  may  hence  alfo  fee,  that  children  may  be 
infected  with  the  difeafed  juices  of  the  mother  ;  but  that  it  is  poffible  for 
them  to  efcape  catching  the  difeafes  of  their  mothers,  if  either  they  are 
only  topical,  without  affecting  the  whole  mafs  of  fluids ;  or,  even  when 
the  mother's  blood  is  fpoiled,  the  child  may  be  free  of  her  difeafe,  if  the 
morbid  particles  are  fuch  as  the  placentary  veflels  cannot  abforb.  This 
you  fee  is  in  fome  fenfe  giving  the  veffels  a  power  of  choofing  good  or 
bad. 

VII.  The  placenta  is  largefl  proportionally  in  the  youngeft  fcetufes 
(§  1 8.),  by  its  being  lefs  capable  of  yielding  to  the  ftretching  power  of 
the  contents  of  the  uterus,  than  the  membranous  parts  of  the  fecundines 
are  ;  and  thereby  it  is  better  calculated  for  the  greater  proportional  growth 
of  the  fcetus  when  young. 

VIII.  Though  the  furface  of  the  placenta  is  not  extended  proportionally 
to  the  increafe  of  the  fcetus,  yet  the  orifices  of  the  finufes  feem  to  keep 
up  to  that  proportion  (§  5.)  :  therefore  the  furface  of  contact  between  the 
uterus  and  placenta  rather  decreafes  than  turns  greater  ;  and  a  greater 
quantity  of  fluids  is  applied  to  that  furface.  Which  may  be  one  reafon 
why  the  after-burdens  of  ripe  children  are  brought  away  more  eafily  than 
thofe  of  abortions. 

IX.  By  being  acquainted  with  the  mufcular  ftructure  of  the  uterus 
(§  6.),  we  come  to  know  how  the  placenta  feparates  more  eafily  after  the 
child  is  born,  than  while  it  is  yet  contained  in  the  uterus.  For,  as  long 
as  the  child  remains  there,  the  womb  is  hindered  from  contracting,  upon 
which,  and  the  want  of  a  mufcular  contraction  in  the  placenta,  the  fepara- 
tion  of  the  after-burden  depends.  And  fince  the  degree  of  contraction  of 
the  uterus  will  be  proportional  to  the  diftraction  of  its  mufcular  fibres,  as 
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happens  in  all  mufcles,  we  may  fee  another  reafon  why  the  after-burdens 
of  abortions  are  more  difficultly  brought  away  than  thofe  of  ripe  children ; 
and  we  may  obferve,  how  reafonable  the  ufe  of  puko.  ad  partum,  or  other 
cordial  flimulating  medicines,  is,  in  fuch  cafes,  to  haflen  this  contraction, 
when  there  is  not  fome  ftronger  contra-indication,  fuch  as  fever  or  in- 
flammation, to  forbid  their  ufe. 

X.  The  finufes  of  the  human  womb  (§  3.)  are  much  more  fafe  and  ufe- 
ful  than  any  continued  arterious  canals  could  have  been  :  For  thefe  would 
have  occafioned  too  great  an  haemorrhage  when  the  placenta  was  feparated; 
whereas,  in  the  way  the  fmall  branches,  of  the  arteries  are  difpofed  upon 
the  membranous  fides  of  the  finufes,  they  mufl  be  compreffed  as  foon  as 
the  uterus  contracts ;  and  at  the  fame  time,  the  refiftance  which  the  womb 
occafioned  to  its  own  returning  blood  by  its  preffure  on  the  large  veins, 
being  taken  off  when  the  womb  collapfes,  the  lateral  branches  of  the  mi- 
nute arteries  can  be  very  little  diflended  with  blood,  and  the  finufes  will 
be  very  little  filled.  To  illuftrate  this,  remark  a  very  analogous  cafe,  the 
cedematous  fwellings  of  the  legs  in  women  with  child,  which  go  off  as 
foon  as  they  are  delivered.  Hence  we  may  be  convinced,  that  the  only 
means  whereby  we  can  lave  a  woman's  life,  whofe  placenta  feparates  be- 
fore birth,  is  to  deliver  her  immediately.  And  hence  it  is  plain,  why 
the  lochia  or  cleanfings  gradually  diminifh  in  quantity,  and  lofe  their  red 
colour. 

XI.  Seeing  the  refiftance  to  the  blood  in  the  defcending  aorta  is  taken 
off  upon  delivery;  and  that  not  only  the  placenta  feparates  with  more  dif- 
ficulty when  the  womb  has  not  contracted  itfelf,  but  alfb  a  greater  hemor- 
rhage mud  happen ;  it  will  appear  no  wonder  that  weak  women  fhould 
be  fo  liable  to  faint  at  this  time,  efpecially  if  they  have  been  kept  in  an 
erect  pofture,  and  the  midwife  is  too  anxious  to  bring  away  the  placenta 
foon.  Hence  we  ought  to  learn  to  deliver  fuch  lying  in  a  bed,  or  on  a 
couch  ;  and  the  uterus  ought  to  be  allowed  fome  time  to  contract,  and 
the  mother  ought  to  have  time  given  her  to  recover  the  fatigue  of  her 
throes,  before  the  after-burden  is  brought  away.  Hence  alfo  we  may  be 
convinced,  how  neceffary  foft  compreffion  by  bandage  is  on  the  belly 
after  delivery. 

XII.  When  the  quantity  of  the  mother's  blood  is  fmall,  or  when  the 
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contraction  of  the  uterus  is  very  quick,  or  when  an  obftruction  happens 
in  the  arteries  of  the  finufes,  the  cleanfings  will  be  in  veryimall  quantity. 
The  conftitution  of  the  patient,  and  the  ftate  of  the  pulfe,  readily  difcover 
what  the  want  or  too  fmall  quantity  of  the  lochia  depend  on  ;  and,  in 
the  firfl  fuppofition,  there  is  no  harm  from  this  floppage,  but  we  do  mif- 
chief  if  we  attempt  to  force  them ;  but,  in  the  other  cafes,  we  ought  to 
encourage  this  evacuation  by  foft  relaxing  internal  medicines,  and  by  in- 
jections, fotufes,  &c.  applied  to  the  womb,  or  near  it,  while  other  eva- 
cuations are  promoted  or  made  if  the  fymptoms  become  urgent. 

XIIL  The  liquor  of  the  ftomach  being  fo  thick  (§  30.)  while  all  the 
digeftive  powers  of  a  child  are  very  weak  at  birth,  we  may  eafily  under- 
ftand  what  bad  confequences,  fuch  as  its  flicking  to  the  guts,  obftructing 
the  orifices  of  the  lacteals,  &c.  may  be  produced  by  this  mucus  remain- 
ing there  ;  and  therefore  ought  to  admire  the  wifdom  of  our  Creator, 
who  has  provided  fuch  a  thin  diluent  purgative  milk  at  this  time,  for 
preventing  thefe  diforders;  and  may  hence  learn  how  neceffary  it  is  to 
cleanfe  the  prima  *uice  of  new-born  children  by  proper  medicines,  efpe- 
cially  when  they  are  not  fuckled  by  their  mothers,  and  have  not  a  nurfe 
whofe  child  is  as  young  as  themfelves. 

XIV.  The  want  of  refpiration  to  fqueeze  forward  the  bile,  and  the  re- 
finance made  to  its  entry  into  the  guts  of  fcetufes,  by  the  tough  flime 
which  lines  the  inteflinal  tube,  make  the  effufioii  of  their  bile  very  flow ; 
and  therefore  their  gall-bladder  is  generally  full  of  a  green  fliarp  bile. 
Hence  at  birth,  or  foon  after  it,  children  are  often  obferved  to  have  the 
jaundice,  the  thick  flime  producing  the  fame  effects  in  them  as  is  dis- 
puted for  from  ftones  *.  This  jaundice  generally  yields  to  any  gentle 
purgative,  and  very  often  is  carried  away  by  any  medicine  that  increafes 
the  contraction  of  the  guts ;  which  is  no  more  than  might  be  expected 
from  underflanding  the  caufe  of  the  difeafe.  It  is  alfo  from  this  collec- 
tion of  bile  during  geftation,  that  children  are  fo  frequently  fubject  to 
gripes  and  green  purging  foon  after  birth,  which  cleanfes  their  guts  of  the 
unnecefTary  flime  and  meconium,  and  difcharges  that  fharp  bile,  which 
might  bring  on  diforders  of  worfe  confequence  if  it  continued  to  lodge 

3  K  2  there: 
*  See  No  33.  of  this  Collection. 
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there :  So  that,  however  troublefome  it  may  be  to  the  innocent  babes, 
they  are  generally  the  better  for  it  afterwards. 

XV.  From  the  care  bountiful  Providence  is  at,  not  only  to  fupply  a 
fufficient  quantity  of  nourifhing  juices  to  the  fcetufes  of  animals  and 
plants,  but  alfo  to  furnifh  fub fiances  prepared  by  the  mother's  organs, 
for  ferving  them  after  they  are  feparated  from  her,  viz.  milk  in  the  vivi- 
parous, the  yolk  in  the  oviparous  animals,  and  the  farinaceous  fub- 
ftance  of  the  feeds  in  plants  ;  and  from  what  we  obferve  of  brutes,  who 
follow  the  dictates  of  nature  more  clofely  than  man  does,  how  they  only 
gradually  come  to  ufe  the  common  food  of  their  parents ;  we  may  be  con- 
vinced, that  the  food  provided  by  nature,  milk,  is  the  mofl  proper  for  in- 
fants ;  that  a  fudden  change  of  food  is  dangerous  to  fuch  tender  creatures ; 
and  that  therefore  the  food  given  children  when  they  are  to  be  weaned 
from  the  breaft  mould  be  fuch  as  is  neareft  to  milk,  and  the  breaft  ought 
to  be  taken  only  by  degrees  from  them.  By  which  method  I  have  often 
prevented  all  the  troublefome  diforders  which  generally  attend  weaning. 

XVI.  From  what  was  remarked  above  (§  IV.)  of  the  diforders  women 
are  frequently  fubjec~t  to  when  their  menftrua  are  about  to  flow,  we  may 
rationally  conclude,  that  a  nurfe,  who  has  fuch  a  redundancy  of  fuper- 
fluous  liquors,  will  have  her  milk  changed  to  the  worfe.  And,  from 
what  all  pracTifers  in  phytic  have  obferved  of  the  effects  of  deriving  a 
more  than  ordinary  quantity  of  our  juices  to  one  part,  in  order  to  make 
a  revulfion  from  another,  we  have  reafon  to  think,  that  a  nurfe,  whofe 
menfes  are  brought  on  by  any  other  caufe  than  a  fuperfluity  of  liquors', 
will  come  not  only  to  have  lefs,  but  alfo  worfe  milk,  after  fuch  an  eva- 
cuation ;  and  therefore  a  nurfe  who  menftruates  ought  not  to  be  chofen. 
But  if  particular  circumftances  oblige  us  to  continue  a  child  with  fuch  a 
nurfe,  we  ought  to  confider  the  caufes  that  occafion  her  menfes  to  flow  ; 
and  according  to  thefe,  we  are  to  order  the  child  to  be  kept  up  from  the 
breaft,  either  before  the  evacuation  in  the  fir  ft  fuppofition,  or  for  fome 
time  after  it  when  it  has  been  brought  on  by  any  other  caufe... 


N°  13. 


REMARK  S 

ON  THE 

Coats  of  ARTERIES,  their  Diseases,  and  particularly 
on  the  Formation  of  an  Aneurism  * 

rTH  H  E  curious  and  accurate  account  of  the  aneurifm,  which  was  fliown- 
JL  to  me,  before  it  was  fent  you,  by  a  gentleman  to  whom  I  ftand 
indebted  for  many  obliging  acts  of  friendfhip,  and  Mr  Macgill's  defire 
that  I  would  endeavour  to  explain  the  nature  of  this  difeafe,  which  ap- 
pears neither  to  have  been  exactly  examined,  nor  rightly  underftood,  by 
chirurgical  writers,  have  given  rife  to  the  following  remarks  on  the  coats 
of  arteries,  their  difeafes,  and  particularly  on  the  formation  of  the  aneu- 
rifm ;  and,  as  a  fequel  to  this,  I  Ihall  afterwards  lay  before  you  fome  figures- 
of  the  arteries  of  the  arm,  accompanied  with  a  few  reflections  on  the 
aneurifm  occafioned  by  vensefection,  which  is  by  much  the  molt  frequent- 
that  admits  of  any  cure. 

In  feveral  parts  of  the  bodyr  arteries  receive  a  ftrong  firm  covering 
from  the  contiguous  parts,  which  has  been  defcribed  as  their  exterior 
coat ;  fuch  as,  the  membrane  that  furrounds  the  aorta  while  it  is  within 
the  pericardium,  the  pleura  and  peritonaeum  fpread  over  the  defcending 
aorta  in  the  thorax  and  abdomen,  8cc.  But  feeing  this  coat  is  only  to  be 
obferved  in  fome  parts,  where  particular  purpofes  are  to  be  ferved,  fuch 
as  ftrengthening  an  artery  where  it  is  more  than  ordinary  expofed  to  the 
ftretching  force  of  the  circulating  fluids,  counteracting  the  refiftance  made 
by  fome  folid  body  on  its  oppofite  fide,  faving  it  from  compremon,  &c 

I 

*  Originally  printed  in  the  Edin=-Med.  EiTays,  being  Art.  xvi.  of  Vol.  II, 
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I  think  it  ought  not  to  be  confidered  when  we  fpeak  of  the  coats  of  ar- 
teries in  general. 

All  arteries  are  covered  externally  with  a  cellular  fubftance,  compofed 
of  very  fine  pellucid  membranes,  which  are  capable  of  being  ftretched, 
even  fuddenly,  to  a  great  extent  without  breaking ;  and  they  collapfe  as 
quickly  when  the  flretching  force  is  removed.  There  is  always  more  or 
lefs  of  an  oily  liquor  contained  in  the  communicating  cells  of  this  fub- 
ftance ;  and  the  proper  veflels  of  the  arteries  run  in  it,  fpreading  branches 
every  where  on  the  cells  for  the  fecretion  of  that  oil.  When  either  the 
membranes  are  diftended  by  a  liquor  thin  enough  to  enter  the  cells,  or 
when  the  exterior  part  of  the  membrane  is  gently  drawn,  the  cellular 
texture  is  evident :  but  when  a  grofs  fubftance  is  forced  into  the  more 
internal  part  of  this  cellular  membrane,  it  conceals  the  fine  threads  of  the 
membranes  mixed  with  it ;  and  whenever  the  cells  are  empty,  they  col- 
lapfe fo  clofe  together,  that  the  whole  appears  to  be  one  membranous 
coat,  confiding  of  feveral  layers. 

All  arteries  are  furrounded  with  fuch  a  fubftance  as  I  have  juft  now  de- 
fcribed ;  and  therefore  it  may  be  reckoned  one  of  their  coats  :  Though  I 
muft  obferve,  that  the  fame  kind  of  cellular  fubftance  is  common  to  at 
leaft  all  the  flexible  parts  of  the  body,  where  every  little  fibre  is  connected 
to  another  by  the  fame  contrivance.  See  Boerhaave's  preface  to  his  edi- 
tion of  the  Autor es  *varii  de  morbo  Gallico. 

This  cellular  Tubftance  of  the  arteries  ferves  to  connect  them  to  the  fur- 
rounding  parts,  without  hindering  or  difturbing  their  actions  or  mo- 
tions ;  it  prevents  their  being  fo  readily  comprefled ;  it  gives  a  fafe  paf- 
fage  to  the  veflels  of  their  other  coats  ;  it  contains  oil  for  lubricating  and 
keeping  the  interior  coats  flexible. 

What  really  deferves  to  be  called  the  firft  proper  coats  of  the  arteries, 
is  the  mufcular  or  tendinous  ;  which,  in  the  human  body  at  leaft,  confifts 
of  annular  fibres  connected  ftrongly  together.  It  is  to  thefe  principally 
that  the  recoiling  of  an  artery  is  owing,  after  it  has  been  diftended  by 
the  fuperior  force  of  the  fyftole  of  the  heart ;  and  the  elafticity  of  the 
fubftance  connecting  the  annular  fibres,  which  is  of  the  cellular  kind,  is 
very  remarkable  in  the  quick  contraction  of  an  artery  after  it  has  been 
ftretched  longitudinally. 

The 
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The  mod  internal  eoat  of  arteries  cannot  be  rightly  obferved  while 
they  are  found  and  recent ;  becaufe  it  is  fo  thin,  and  adheres  fo  firmly 
to  the  mufcular  coat,  that  it  appears  in  form  of  a  very  thin  layer  of  longi- 
tudinal fibres :  but  after  the  arteries  are  kept  fome  time,  and  their  tex- 
ture becomes  more  eafily  unravelled  by  the  beginning  putrefaction,  it  fe- 
parates  very  eafily,  and  fhows  numerous  inequalities  on  its  interior  fur- 
face,  with  veffels  difperfed  on  it ;  and  a  cellular  fubftance  is  feen  con- 
necting it  to  the  mufcular  coat.  But  there  is  no  appearance  of  any  muf- 
cular ftructure  in  it,  and  it  tears  very  foon  upon  attempting  to  diftract  or 
ftretch  its  fibres  ;  fo  that  it  would  feem  to  bear  a  very  ftrong  refemblance 
and  analogy  to  the  villous  coat  of  the  interlines,  whofe  proportional  great- 
er diftenfions  and  contractions  above  what  arteries  ever  fuffer,  and  thicker 
tunica  cellularis  interna,  will  account  for  the  papillae  and  ruga*  fo  much 
more  obfervable  in  the  guts  than  the  arteries.  I  fufpect  it  muft  be  this 
coat  which  Mr  Winflow  [a)  calls  the  duvet,  which  he  affirms  he  faw  fill- 
ing up  the  cavity  of  the  fmall  fecerning  arteries  of  the  glands,  and  on 
which  he  builds  his  account  of  fecretiom  I  imagine  it  a  membrane 
analogous  to  this,  which,  diverted  much  of  its  cellular  fubftance,  forms 
the  valves  in  the  veins. 

This  interior  coat  will  prevent  any  particles  of  our  fluids  from  infinua- 
ting  themfelves  into  the  cellular  fubftance  of  the  other  coats ;  it  renders 
the  furface  of  the  arteries  more  fmooth  and  polifhed  than  otherwife  it 
wotild  be ;  and  we  may  conclude,  from  the  analogy  of  other  parts,  that 
its  veflels  feparate  a  liquor  to  protect  and  lubricate  its  own  interior  fur- 
face. 

From  the  texture  of  the  external  cellular  coat  of  arteries,  as  above  ex- 
plained, it  is  evident,  that  obft ructions  are  very  apt  to  be  formed  here  ; 
which,  according  to  the  different- feries  of  veffels  in  which  the  obftruction 
is,  and  the  different  natures  of  the  obftructed  liquors,  will  produce  va- 
rious difeafes,  as  well  as  in  the  tunica  *  cellularis  elfewhere  in  the  body, 
which  is  the  feat  of  numerous  difeafes  that  are  faid  by  authors  to  affect 
other  parts.  To  take  but  one  example  of  the  many  which  Boerhaave 
names  :  Here  it  is  that  inflammations  are  placed ;  this  it  is  that  melts 

down. 

<a)  Mem.  de  l'Acad.  des  Sciences,  1711.       {b)  Prxfat.  in  Autores  de  Morbo  Gallico.. 
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down  into  pus  in  all  fuppurations.  Let  furgeons  reflect,  whether  ever 
they  faw  the  proper  mufcular  fibres  diflblved  into  pus  ;  or  if  firm  mem- 
branes, ligaments,  the  fkin,  &c.  do  not  caft  off  in  floughs,  when  they 
are  eroded.  Let  thofe  who  examine  the  bodies  of  people  dead  of  pleuri- 
fies,  inflamed  guts,  &c.  remark,  whether  the  membranes  faid  to  be  af- 
fected are  not  entire,  and  the  pus  is  not  collected  in  the  cellular  fubftance 
under  the  membrane.  But,  to  return  to  the  prefent  fubject,  the  difeafes 
of  the  external  cellular  coat  of  arteries  may  ferve  to  diminifh  the  diameter 
of  the  artery,  if  they  comprefs  it.  If  the  oil  in  the  cells  becomes  too  thin, 
or  only  lymph  is  contained  in  them,  the  mufcular  coat  may  be  too  much 
relaxed.  If  there  is  too  fmall  a  quantity  of  the  moiflening  liquors,  the 
artery  lofes  that  flexibility  that  is  neceflary  for  it:  And  if  the  morbid 
matter  becomes  acrid,  it  may'erode  or  deftroy  the  mufcular  coat ;  though 
this  will  be  done  with  difficulty,  becaufe  of  its  firm  texture.  Hence  we 
daily  fee  large  arteries  long  foaked  in  the  pus  of  abfcefTes  without  any  hae- 
morrhage. 

The  mufcular  coat  will  be  fubject,  as  well  as  other  mufcles,  to  too 
great  rigidity  or  laxity,  to  convulfive  contractions,  or  paralytic  affections ; 
though  thefe  will  not  mow  themfelves  evidently,  becaufe  of  the  action  of 
the  heart  upon  the  artery,  and  of  the  elafticity  which  this  coat  has,  inde- 
pendent of  the  circulation. 

What  was  faid  of  the  texture  of  the  mod  internal  coat,  will  naturally 
lead  one  to  think  that  it  muft  be  fubjecl  to  difeafes,  and  that  thefe  will  be 
much  a-kin  to  the  maladies  of  the  external  cellular  coat ;  allowance  only 
being  made  for  the  violent  compreflion  which  the  internal  one  muft  al- 
ways fufFer,  from  the  impetuous  ftream  of  blood  on  one  fide,  and  the 
brifk  reaction  of  the  mufcular  coat  on  the  other ;  the  effects  of  which 
may  be  readily  enough  underftood  from  what  I  have  had  occafion  to  fay 
elfewhere  (a)  on  fuch  compreflion.  It  is  only  in  the  cellular  membranes 
of  this  interior  coat  that  ever  I  faw  any  of  the  bony  or  calculous  concre- 
tions of  arteries.  I  have  more  than  once  obferved  the  cavity  of  a  large 
artery  almoft  blocked  up  by  a  fteatomatous  thickening  of  this  coat ;  and 
frequently  I  have  obferved  purulent  matter  collected  in  it. 

Notwithflanding 

(a)  Accounting  for  ofiification  in  the  Anatomy  of  the  Human  Bones.    FideN°2-  of  this 
iColledtton. 
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Notwithstanding  the  morbid  ftate  of  this  coat,  and  of  its  cellular  mem- 
branes by  which  its  connected  to  the  mufcular  coat,  offers  itfelf  fo  fre- 
quently to  the  view  of  thofe  who  diffect  the  human  body,  practical  authors 
and  obfervators  have  not  been  at  pains  to  remark  how  far  the  animal 
ceconomy  was  thereby  difturbed,  I  offer  the  few  following  conjectural 
queries  to  their  confederation.  May  not  difeafes  here  often  occafion  great 
inequalities  and  irregularities  of  the  pulfe  ?  May  not  a  tabes  purulent a  have 
its  feat  here,  without  any  bowel  being  affe&ed?  Will  not  a  fmall  erofion  of 
this  coat,  and  a  confequent  oozing  of  the  blood  through  the  cellular  texture 
of  the  other  coats,  more  naturally  account  for  the  ecchymofes  that  happen 
fo  frequently  in  difeafes,  where  the  blood  is  acrid,  than  breaking  of  the 
veffels  can  do  ?  Are  not  the  fmall  veffels,  where  the  motion  of  the  fluids 
is  iloweft,  more  liable  to  fuffer  this  erofion  than  the  larger  ones  are  ? 

The  preceding  account  of  the  coats  of  arteries  may  let  us  fee,  that  no 
aneurifm  can  happen,  unlefs  through  fome  fault  of  the  interior  coats ; 
therefore  it  will  be  neceffary  to  take  a  view  of  the  feveral  ways  thefe 
coats  may  be  fo  vitiated,  as  to  give  any  chance  for  the  formation  of  an 
aneurifm. 

1.  A  large  opening  made  into  an  artery,  with  a  proportional  aperture 
in  the  teguments,  produces  only  an  haemorrhage :  but,  if  the  external 
orifice  in  the  fkin  is  fo  fmall,  as  not  to  allow  the  blood  to  efcape  as  faff 
out  at  it  as  it  flows  from  the  artery,  the  neighbouring  cellular  membranes 
will  foon  be  filled  with  blood  ;  the  member  becomes  every  where  fwelled 
and  difcoloured ;  and,  in  fhort,  what  is  generally  called  a  baftard  aneu- 
rifm is  formed. 

2.  If  the  aperture  into  the  artery  is  very  fmall,  and  the  blood  cannot 
efcape  through  the  teguments,  it  will  coagulate  before  it  can  be  pufhed  to 
any  considerable  diftance  from  the  orifice  by  which  it  efcaped;  and  there- 
by an  obflacle  will  be  made  to  the  fucceeding  blood's  fpreading  in  the 
tunica  cellularis,  which  foon  will  be  formed  into  a  lamellated  membrane, 
by  the  oil  being  iqueezed  out,  while  the  extravafated  blood  becomes 
firmer  and  harder,  fo  as  to  appear  of  the  polypous  coniiftence,  by  the 
preffure  it  fuffers.  I  had  fometimes  occafion  to  be  much  furprifed  at 
feeing  how  foon  fuch  a  change  can  be  brought  on  the  arterious  blood ; 
the  instances  I  mean  are,  where,  after  a  limb  was  amputated,  the  patient's 
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faintnefs  hindered  the  arteries  to  fpring  as  ufual,  by  which  one  lay  un- 
difcovered,  and  was  not  flitched ;  but,  in  a  few  hours  after  the  dreflings 
were  put  on,  occafioned  an  haemorrhage,  notwithftanding  the  bandages 
had  been  tightly  applied,  and  a  prentice  prefTed  ftrongly  with  his  hand 
on  the  end  of  the  flump.  When  the  wet  dreflings  were  removed,  I  faw 
the  clotted  blood  on  them  become  firm,  of  a  pale  colour,  and  having  the 
appearance  of  a  fibrous  texture.  Since  then  fuch  coagulated  blood  is 
contained  in  a  membranous  fubftance,  the  difeafe,  in  the  cafe  we  have 
fuppofed,  will  have  the  appearance  of  a  circumfcribed  encyfted  tumour, 
which  the  pulfation  of  the  neighbouring  artery  and  the  jett  made  at  its 
open  orifice  will  communicate  a  pulfation  to,  till  either  the  bulk  of  the 
fwelling,  the  quantity  of  liquor  below  the  coagulum,  or  the  great  refift- 
ance  of  the  parts  flretched  on  the  tumour,  render  the  vibration  impercep- 
tible; and,  till  once  the  polypous  concretion  turns  very  large,  the  tumour 
will  become  much  lefs  on  comprefung  it  ftrongly,  by  the  fluid  blood 
being  forced  back  into  the  artery  through  the  perforation  in  its  coats  j 
that  is,  a  tumour,  attended  with  all  the  fymptoms  of  what  is  called  a  true 
aneurijm,  is  formed,  though  the  principal  part  of  the  ordinary  definition, 
viz,  the  diftenfion  of  the  proper  coats  of  the  artery,  is  wanting. 

3.  If  the  mufcular  coat  is  only  perforated,  the  interior  coat  will  be 
puftied  out  at  the  interftice  of  the  divided  fibres ;  and  not  being  capable 
of  being  flretched  far  without  breaking,  the  cafe  is  foon  reduced  to  one 
or  other  of  the  two  former  fuppofitions. 

4.  If  part  of  the  mufcular  coat  only  has  fuffered  a  folution  of  con- 
tinuity, the  remaining  fibres  are  either  able  to  refill  the  force  of  the  blood 
without  being  diffracted  beyond  their  natural  tone,  in  which  cafe  they 
will  reunite,  efpecially  if  they  have  been  divided  by  a  fharp  inflrument 
cutting  tranfverfely ;  but,  when  there  is  lofs  of  fubftance,  or  a  longitu- 
dinal incifion,  the  breach  can  only  be  made  up  by  fyflarcofis ;  but  in 
neither  cafe  will  either  fort  of  aneurifm  happen,  unlefs  more  fibres  after- 
wards yield  to  bring  it  to  be  no  longer  able  to  refift  the  impetuous  blood, 
as  I  think  would  for  moft  part  follow,  from  what  I  have  feen  in  trying 
fome  experiments  for  obferving  what  happens  in  an  artery  taken  out  of 
the  body  when  it  is  filled  with  quickfilver  and  prefTed,  after  fome  of  the 
mufcular  fibres  have  been  cut  or  broke.  If  either,  then,  the  Sbres  continue 
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to  break  gradually,  or  the  diftenfion  of  them  is  fudden,  when  all  are  torn, 
the  difeafe  is  reduced  to  the  fuppofition  made  in  §  i.  and  2. 

5.  When  part  of  the  fibres  are  broke,  cut,  or  eroded,  (any  of  which 
ways  you  may  conceive  the  folution  of  continuity  to  be  made  on  all  the 
fuppofitions  yet  mentioned),  we  can  imagine  fuch  a  proportion  to  remain 
entire,  as  being  very  near,  but  not  altogether,  able  to  refill  the  fluids,  will 
yield  very  gradually,  and  form  a  true  aneurifm,  in  the  fenfe  the  common 
chirurgical  books  explain  it :  But,  befides  the  many  chances  againft  fuch 
a  precife  approach  to  an  equilibrium  happening  between  a  lefed  artery 
and  its  contained  liquor,  I  muft  obferve,  that,  though  membranes  become 
ftronger  and  thicker  as  they  are  gradually  flretched,  yet  mufcular  fibres 
feparate  more  and  more,  leaving  larger  interftices :  And  therefore,  if  the 
annular  fibres  of  an  artery  were  thus  feparated,  the  interior  coat  would 
foon  yield  in  their  intervals,  and  the  blood  would  burft  out  to  form  one 
or  other  of  the  tumours  defcribed  in  §  1.  and  2. ;  and  when  it  is  confined,  as 
in  §  2.  the  circular  fibres  would  appear  like  fo  many  columns  or  crofs 
bars  in  the  tumour ;  which  agrees  very  well  with  feveral  defcriptions  of 
aneurifms  handed  down  to  us. 

6.  If  a  fmall  part  of  the  mufcular  coat  of  an  artery  lofes  its  natural 
tone,  or  contracting  force,  by  any  paralytic  diforder,  it  will  yield  to  the 
ftretching  force  of  the  blood ;  and  thus  an  aneurifm  may  be  formed, 
which  will  have  all  the  characters  of  what  is  commonly  named  a  true 
aneurifm.  You  fee,  that  a  partial  palfy,  and  that  very  gradually  coming 
on,  muft  be  here  fuppofed ;  otherwife  the  fibres  being  feparated,  and  the  in- 
ternal coat  breaking,  will  reduce  it  foon  to  the  ftate  mentioned  in  §  5. : 
And  indeed  it  would  appear  from  what  is  there  faid,  that,  before  it  be- 
comes of  any  very  confiderable  bulk,  we  have  reafon  to  judge  the  fame 
would  happen  here.  Befides,  fuch  a  palfy  as  has  been  here  fuppofed  will 
very  rarely  be  formed,  becaufe  of  the  great  fympathy  and  connection 
which  the  whole  arterious  fyftem  has,  the  pulmonary  artery  and  aorta 
making  each  one  hollow  mufcle  continued  from  the  heart  to  their  fmall 
ramifications :  And  I  believe  a  palfy  is  feldom  or  never  obferved  to  af- 
fect only  one  extremity,  or  the  middle  of  a  rnufcle,  while  the  other  parts 
of  it  continue  to  be  vigorous  and  active. 

7.  The  only  fuppofition  we  need  make  concerning  the  interior  coat  of 
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arteries  alone  being  affected,  is  a  folution  of  its  continuity  ;  which  will 
readily  happen  by  all  fudden  overftretching  of  an  artery ;  or  it  may  be 
made  by  any  eroding  caufes,  mch  as  fuppuration,  &c.  I  cannot  fay  po- 
fttively,  that  the  want  of  this  coat  is  capable  of  producing  an  aneurifm  j 
but  mail  offer  a  conjecture,  which  may  poffibly  be  improved  afterwards 
by  obfervation.  It  is  this  :  When  this  coat  is  removed,  fome  particles  of 
our  liquids  may  innnuate  themfelves  into  the  cellular  membrane  con- 
necting the  mufcular  fibres  ;  and,  gradually  enlarging  thefe  paffages,  may 
at  laft  penetrate  through  it,  to  be  diffufed  in  the  external  cellular  coat : 
And  thus  at  length  this  cafe  is  reduced  to  what  is  mentioned  towards  the 
clofe  of  §  5.  I  was  brought  into  this  way  of  thinking,  partly  by  obfer- 
ving  how  readily  cellular  membranes  tranfmit  liquors,  and  by  feeing  air 
efcape  through  all  the  other  coats  of  the  guts  when  the  villous  one  is  re- 
moved. 

From  the  whole  we  may  fee,  that  what  authors  call  now  a-days  a  true 
aneurifm  will  very  feldom  be  formed :  which  may  be  ftill  further  con- 
firmed by  mentioning  the  remoter  caufes  which  are  agreed  on  by  all  to 
occafion  it  for  ordinary ;  thefe  are,  wounds,  bruifes,  {training,  loud 
laughing,  crying,  &c.  All  fuch,  you  fee,  make  a  fudden  violent  effort  on  the 
arteries,  and  therefore  do  not  rightly  anfwer  to  any  of  the  fuppofitions 
we  made  of  the  manner  this  difeafe  could  poffibly  be  brought  on.  And, 
to  eftablifh  what  you  fee  I  argue  for,  of  the  true  aneurifm  being  a  very 
rare  difeafe,  I  perufed  a  great  number  of  hiftories  of  aneurifms,  befides  thofe 
mentioned  by  Dr  Freind  (a)t  and  could  not  find  above  two  or  three  that 
were  diffected,  fb  much  as  alleged  to  have  been  true  aneurifms  ;  and  there 
was  not  one,  where  it  is  faid  that  the  aneurifmal  fac  confifted  of  ftrong 
annular  mufcular  fibres  ;  which  muft,  however,  be  the  true  criterion 
whereby  the  true  aneurifm  can  be  known,  feeing  from  what  was  faid  in 
§  2.  confirmed  by  feveral  accurate  hiftories,  blood,  extravafated  in  the 
tunica  cellularis^  will  have  all  the  other  fymptoms  that  are  defcribed  as . 
proper  to  the  true  aneurifm. 

(a)  Hiftory  of  Phyfic,  Vol.  L 
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REFLECTIONS 

O  N    T  H  E 

ANEURISM  occafioned  by  Blood-letting. 

THE  engraved  figures  will  give  a  better  idea  of  the  fituation  and  courfe 
of  the  arteries  of  the  arm  that  are  the  fubjedl  of  the  following  re- 
flexions, than  any  words  can ;  and  therefore,  without  adding  any  verbal 
defcription,  I  {hall  proceed  to  the  explication  of  the  plate. 

Plate  II. 

Fig.  3.  reprefents  the  moft  ordinary  diftribution  of  the  humeral  artery. 

1.  A  part  of  the  perioral  mufcle. 

2.  The  biceps  flexor  cubiti. 

3.  The  coraco-brachialis  mufcle, 
iv.  The  brachiceus  internus. 

4.  The  brachiaus  externus. 

5.  The  brevis  and  longus  extenfor. 

6.  The  pronator  radii  teres. 

7.  The  fupinator  radii  longus ,  and  extenfor  carpi  radiaiis  drawn  outwards 
by  a  thread. 

8.  The  fupinator  radii  brevis,. 

9.  The  flexor  carpi  radiaiis. 

10.  The  common  origin  of  the  palmaris  longus  and  flexor  carpi  ulnaris. 
A  The  trunk  of  the  humeral  artery  giving  off  branches  in  its  courfe 

to  the  neighbouring  mufcles. 

B  The  place  below  the  joint  of  the  elbow,  where  it  is  about  to  fplit 
into  its  two  large  branches. 

C  The 
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C  The  radial  branch. 

D  The  common  trunk  of  the  ulnar  and  median  arteries. 

E  A  branch  going  off  from  the  humeral  artery  above  the  elbow  toward 
the  internal  condyle,  behind  which  it  anaftomofes  fometimes  by  a  large 
canal  with  a  branch  fent  up  from  the  ulnar,  oftner  they  communicate 
by  a  great  many  fmall  branches,  and  frequently  I  could  not  difcover  any 
conjunction  of  thefe  two  arteries. 

F  The  part  of  the  humeral  artery,  where  it  commonly  begins  to  be 
covered  by  the  aponeurosis  of  the  biceps  mufcle. 

G  A  branch  fent  up  from  the  radial  artery  behind  the  external  condyle 
of  the  os  humerir  to  anaftomofe  with  fuch  a  branch  of  the  humeral  artery 
as  E  is. 

The  fame  parts  are  pointed  out  in  the  three  following  figures,  by  the 
letters  and  ciphers  employed  in  the  firft  figure,  which  makes  a  repetition 
of  their  explication  needlefs. 

Fig.  4.  Is  borrowed  from  Mr  Cowper's  Scheme  of  Arteries  *. 

a  Is  a  branch  fent  off  from  the  humeral  artery,  to  anaftomofe,  behind 
the  internal  condyle  of  the  humerus,  with  the  artery  b  which  comes  from 
the  trunk  of  the  ulnar  and  median  arteries. 

H  The  ulnar  artery. 

I  The  median  artery. 

k  Branches  given  to  the  mufcles  of  the  hand  from  the  humeral  artery, 
juft  as  it  is  about  to  fplit  into  its  branches. 

Fig.  5.  Shows  the  humeral  artery  dividing  into  two  great  branches  as 
it  is  coming  out  from  the  arm-pit.  Thefe  branches  are  represented  as  if 
they  lay  at  each  others  fides,  which  the  oblique  view  I  gave  of  them  to 
the  painter  obliged  him  to ;  but  the  one  c  which  afterwards  becomes  the 
radial,  is  placed  directly  anterior  to  the  other  in  the  fubject,  the  ulnar  d 
lying  pretty  clofe  to  the  bone. 

Fig.  6.  Reprefents  the  humeral  artery  fplitting  near  the  middle  of  the 
arm,  e  being  the  larger  anterior  more  Superficial  branch,  which  goes  on 
to  divide  as  the  humeral  artery  in  fig.  3.  does,  while  the  leffer  branch/* 

runs 

*  Appendix  to  the  Anat.  of  Human  Bodies,  tab.  Hi. 


ON  THE  ANEURISM  FROM  BLOOD-LETTING.  455 


runs  clofe  on  the  bone  to  open  into  the  common  trunk  of  the  ulnar  and 
median  arteries. 

H  The  ulnar  artery. 

I  The  median  artery. 

L  The  branch  marked  b  in  the  fourth  figure. 

Not.  The  mufcles  6,  9,  10,  are  here  cut  through,  and  hang  over  the 
cubit,  while  thofe  marked  7  are  drawn  outwards,  that  the  arteries 
might  be  diftinctly  feen. 

I  ftill  preferve  the  arms  reprefented  by  fig.  3,  5,  6. 

By  the  diftribution  of  the  humeral  artery  in  fig.  3.  it  would  appear,  that 
the  artery,  which  is  in  hazard  of  being  hurt  by  the  lancet  in  blood- 
letting of  the  arm,  is  for  ordinary  the  trunk  of  the  humeral  artery ;  and 
that  the  lancet  muft  pierce  the  tendinous  aponeurofis  of  the  biceps  mufcle 
before  it  touches  the  artery.  To  be  ftill  more  aflured  of  this,  I  pufhed 
pins  into  the  arms  of  feveral  bodies  at  the  ordinary  place  where  the  bafilic 
vein  is  opened,  and  where  the  cicatrices  of  former  venaefe6tions  were  feen; 
and,  allowing  the  pins  to  remain  there,  I  differed  the  parts,  till  I  faw 
what  has  been  above  afferted  to  be  true. 

Sometimes,  when  the  median  vein  is  opened  lower  than  ordinary,  the 
radial  artery  may  be  hurt ;  but  then  its  wound  muft  be  fo  near  its  rife 
from  the  trunk,  that  it  is  impoffible  to  make  any  ligature  on  the  radial 
artery  above  the  aperture ;  and  therefore,  feeing  the  humeral  artery  muft 
be  tied,  if  the  operation  of  the  aneurifm  is  performed,  the  confequences 
will  be  the  fame  as  if  the  humeral  artery  had  been  wounded. 

In  all  patients,  then,  whofe  veffels  are  diftributed  in  the  common  way, 
without  any  considerable  anaftomofis  between  the  humeral  artery  and  its 
large  branches  in  the  fore-arm,  it  is  in  vain  to  expect  that  any  pulfe 
fhould  be  felt  at  the  wrift  immediately  after  the  operation  of  the  aneu- 
rifm is  performed  ;  and,  at  the  fame  time,  the  want  of  a  pulfe  there  needs 
not  make  the  furgeon  go  on  precipitately  to  the  amputation  of  the  mem- 
ber, becaufe  the  numerous  fmall  anaftomofes  may  be  fufficient  to  keep 
life  in  it,  and  may  poffibly  be  gradually  enlarged  fo  much,  as  to  reftore 

vigour 
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vigour  and  ftrength  to  it,  and  even  to  make  a  perceptible  pulfe  at  the 
wrift. 

When  the  operation  of  the  aneurifm  is  performed  at  the  bending  of  the 
elbow  to  one  who  has  the  anaftomofis  reprefented  in  fig.  4.  the  humeral 
artery  muft  be  tied,  but  the  pulfe  at  the  interior  fide  of  the  wrift  will 
continue ;  and  probably  that  on  the  exterior  fide  will  foon  be  reflored, 
becaufe  the  blood  may  have  the  fhort  retrograde  motion  from  the  infertion 
of  the  anaftomofing  tube  into  the  ulnar  artery,  to  the  place  where  the 
radial  artery  begins,  without  any  great  diminution  of  its  momentum. 

Thofe  who  happen  to  have  fuch  a  divifion  of  the  humeral  artery  as  is 
reprefented  in  fig.  5.  can  only  have  the  radial  artery  hurt  in  venasfection ; 
and,  after  the  operation  of  the  aneurifm,  will  have  a  ftronger  pulfe  than 
formerly  in  the  interior  fide  of  the  wrift,  but  will  probably  want  it  in  the 
exterior  fide. 

If  the  veffels  anaftomofe  as  in  fig.  6.  you  will  readily  fee,  that,  the  an- 
terior branch  only  being  hurt,  the  operation  of  the  aneurifm  may  be  per- 
formed without  interrupting  entirely  the  courfe  of  the  blood  either  in  the 
radial  or  ulnar  artery ;  and  therefore  the  pulfe  may  ftill  be  felt  in  the 
common  place  on  both  fides  of  the  wrift. 

I  have  very  little  to  add,  by  way  of  remarks  on  the  hiftory  related  by 
Mr  Macgill,  having,  in  the  account  already  given  of  the  formation  of 
aneurifms,  prevented  any  explication  of  the  principal  phenomena.  I 
may,  however,  obferve,  that  in  that  hiftory  we  can  trace  the  gradual 
formation  of  the  polypus ;  and,  from  the  mixture  of  the  deep-coloured 
parts  of  the  blood  then  fqueezed  out,  with  fome  of  the  diflblved  cellular 
membrane,  may  underftand  how  a  liquor,  like  to  coffee  made  of  half- 
burnt  beans,  could  be  collected  within  this  aneurifm. 

If  the  common  notion  of  the  true  aneurifm  being  a  fac  formed  by  the 
dilated  mufcular  coat  of  arteries,  has  not  had  its  rife  from  theory  only,  I 
would  fufpecl,  that  the  firft  affertors  of  it,  feeing  the  pleura  covering  an 
aneurifm  in  the  thorax,  or  the  tendinous  aponeurofis  of  the  biceps  here  in 
the  arm  adhering  firmly  to  fuch  a  tumour,  miftook  them  for  the  mufcu- 
lar coat  of  the  artery.  I  have  an  argument  for  this  fufpicion,  which 
feems  very  ftrong  to  me,  whatever  it  may  do  to  others  who  are  lefs  liable 
to  miftake  one  thing  for  another :  it  is  this,  That  notwithftanding  my 

theory 
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theory  and  difTe&ions  had  brought  me  to  think  true  aneurifms  to  be  at 
leaft  a  very  uncommon  difeafe;  yet  when  I  faw  Mr  Macgill  lay  the  ten- 
dinous aponeurofis  bare,  I  was  ready  to  have  renounced  my  opinion,  be- 
ing perfuaded  it  was  the  mufcular  coat  of  the  artery,  till  he  moft  dexte- 
roufly  profecuted  the  aponeurofis  to  its  rife  from  the  biceps,  and  fo  fully 
convinced  me  of  the  miftake  into  which  I  {hould  moft  readily  have  been 
led,  without  difcovering  it,  if  the  operation  had  been  performed  in  the 
more  fpeedy  way  of  laying  the  whole  tumour  open  by  one  incifion. 


N*  15. 


N°  15. 

Case   of   an  ANEURISM. 

ANdrew  Rady,  living  in  Galloway,  had  the  misfortune,  in  being 
bled  in  the  bafilic  vein  of  the  right  arm  by  fome  gardener  there, 
to  have  his  artery  hurt,  which  was  followed  by  an  aneurifm.  Some  more 
than  a  year  after,  he  came  to  town  here,  and  was  received  into  the  Infir- 
mary in  May  1735.  On  the  226.  day  of  that  month,  Mr  George  Cu- 
ningham,  the  furgeon  then  in  attendance,  performed  the  operation.  Af- 
ter the  tourniquet  was  applied,  Mr  Cuningham  laid  open  the  tumour 
from  one  end  to  the  other,  with  one  longitudinal  incifion ;  then  taking 
out  the  polypous  fubftance,  and  a  fmall  quantity  of  liquid  blood,  the 
fmall  aperture  of  the  artery  was  fo  plainly  feen,  that  I  put  a  probe  into  it, 
andraifed  the  trunk  of  the  artery,  while  hepafledthe  needle  behind  it,  the 
fides  of  the  wound  being  held  afunder  in  the  mean  time  by  two  blunt  hooks. 
The  proper  membrane  of  the  tumour  was  very  thick  and  ftrong,  and  re- 
quired force  to  pufh  the  blunt  aneurifm- needle  through  it;  but  the  nerve  was 
prefTed  by  the  tumour  a  good  way  from  the  trunk  of  the  artery,  fo  that  there 
was  no  danger  of  taking  the  nerve  within  the  ligature.  After  making  the 
fuperior  ligature,  the  tourniquet  was  untwifted,  but  no  blood  came  by  the 
orifice  ;  which  Ihewed  the  anaftomofing  canals  to  be  very  fmall :  the  fe- 
cond  ligature  was,  however,  made  below  the  orifice,  for  fecurity.  The  cavi- 
ty was  filled  with  foft  lint,  and  the  other  ordinary  dreffings  were  applied. 
That  afternoon  his  hand  fwelled  and  became  warm ;  which  removed  all 
our  fears  of  the  circulation  being  entirely  flopped.  No  pulfe  was  to  be 
felt  on  either  fide  of  the  wrift  for  feveral  days  ;  but  before  the  5th  of  June, 
when  both  the  ligatures  fuppurated  off,  the  pulfe  was  plainly  to  be  felt 
on  both  fides  of  the  wrift  ;  and  he  cured  foon,  having  as  much  ftrength 
and  motion  in  that  whole  member  as  ever. 

To 
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To  make  this  operation  more  fpeedy  and  fafe,  I  would  propofe,  that 
as  foon  as  the  longitudinal  incifion  is  made,  and  the  polypus  with  the 
blood  is  removed,  the  patient's  elbow  being  bended  fome  way,  the  ope- 
rator mould  take  hold  of  the  humeral  artery  with  the  thumb  and  fore- 
finger of  the  left  hand  ;  and,  griping  it  towards  the  back-part,  lhould 
pufh  the  needle  clofe  upon  his  own  nails,  by  which  he  has  a  fure  direc- 
tion whereby  he  may  fliun  the  nerve,  which  he  can  readily  diftinguifh 
from  the  artery  by  feeling,  and  can,  in  that  pofture  of  the  arm,  eafily 
draw  the  artery  fo  far  outwards  as  to  keep  free  of  the  nerve. 

The  operation  then  of  the  aneurifm,  which  appeared,  by  the  defcrip- 
tion  furgeons  gave  of  it,  to  be  very  nice,  difficult,  tedious,  and  precarious3 
may  be  done  eafily,  quickly,  and  fafely,  by  opening  the  whole  tumour 
at  once,  and  then  putting  the  ligature  about  the  artery  as  jufl  now  de- 
fcribed. 


3  M  2 


N°  1 6  , 


No  1 6. 


A  White  Swelling  of  the  KNEE. 


ANY  inflances  are  daily  feen  of  that  tormenting,  dangerous  dif- 
eafe,  the  ivbite fwelling  of  the  joints  :  but  before  one  has  an  op- 
portunity of  examining  them  by  diffection,  to  underftand  the  nature  of 
the  difeafe  right,  the  matter  has  become  fo  fharp,  that  it  erodes  the  bones 
themfelves  ;  and  then  one  fees  the  fame  thing  as  he  would  do  in  a  fpina 
ventofa,  I  met  with  one  patient  in  our  Infirmary,  whofe  joint  of  the  knee 
was  juft  as  far  advanced  as  I  wifhed  to  examine,  when  it  was  amputated. 
It  gave  me  a  better  idea  of  that  difeafe  than  I  had  before,  and  poffibly 
may  do  fo  to  fome  others. 

Ifabel  Blackadder,  a  young  woman  of  a  delicate  tender  conftitution, 
having  hurt  her  left  leg  by  a  fall  fome  years  ago,  an  ulcer  broke  out  near 
her  heel,  and  feveral  pieces  of  bone  caft  out  at  it ;  but  it  recovered  fo  well, 
that  fhe  went  to  fervice  again. 

In  the  end  of  1 734,  having  hurt  the  fame  leg  by  another  fall,  the  knee 
fwelled,  and  became  very  painful  and  ftiff ;  for  which  fhe  was  taken  into  the 
Infirmary :  where,  after  blooding,  a  few  dofes  of  aquila  alba,  and  embro- 
cation with  aq.  Minder  eri,  the  fwelling  and  pain  both  feemed  to  abate;  but 
foon  became  as  bad  as  formerly,  and  never  afterwards  yielded  to  any  me- 
dicines. 

The  fkin  of  the  fwelled  parts  was  not  difcoloured,  and  on  theinfide  of 
the  joint  a  fluctuation  was  felt  in  one  or  two  points  ;  but  the  quantity  of 
liquor  appeared  very  fmall,  and  the  fluctuation  had  a  different  feeling  to 
what  commonly  pus  collected  in  a  cavity  has.  Her  pains  were  very 
fharp,  efpecially  upon  the  leaft  motion  of  the  affected  leg ;  her  flefh  and 
ftrength  decayed  daily,  and  the  hedic  fymptoms  increafed  :  which  at  laft 
brought  her  fo  low,  that  flie  could  not  be  raifed  to  a  fitting  pofture  with- 
out 
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out  fainting ;  which  laid  her  under  the  neceflity  of  fufFering  the  mem- 
ber to  be  amputated. 

In  this  condition  ihe  was  when  the  member  was  cut  off  above  the  knee 
by  Mr  Douglas  ;  after  which  lhe  recovered  daily,  and  walks  on  a  wooden 
leg  of  the  fame  form  which  Alexander  Sheppard  ufed  (a). 

When  the  difeafed  joint  was  differed,  all  the  cellular  membranes,  in 
which  fat  is  naturally  contained  under  the  fkin,  between  the  mufcles  and 
tendons,  and  upon  the  ligaments,  were  found  full  of  a  glairy  matter, 
which  had  insinuated  itfelf  fb  much  every  where,  and  had  made  the  other 
parts  fo  foft,  that  we  could  fcarce  diftinguifh  one  from  another.  In  fe- 
veral  places  of  this  glairy  fubftance,  there  were  fmall  cavities  full  of  pus. 
When  the  articulation  of  the  knee  was  opened,  all  the  mucous  glands  and 
fatty  membranes  were  feen  in  the  fame  condition  with  the  exterior  parts ; 
the  femilunar  cartilages  themfelves  between  the  tibia  and  femur  being 
quite  foft,  and  with  the  fame  cellular  mucous  appearance  that  the  glands 
had.  We  alfo  obferved  fome  pus  within  the  cavity  of  the  joint,  but  the 
extremities  of  the  bones  were  fcarce  begun  to  be  eroded, 

(a)  See  N°  XIX.  infra. 


Nf°  17. 


* 


No  17 


Part  of  the  Cartilage  of  the  Joint  of  the 
KNEE  feparated  and  oflified- 

IN  the  letter  inclofed  in  this  paper  *  you  have  an  account  of  a  white 
fwelling  from  a  very  uncommon  caufe,  treated  by  my  good  friend 
Dr  Simpfon,  profeflbr  of  medicine  in  the  univerfity  of  St  Andrew's.  In 
it  the  Doctor  does  not,  and  indeed  could  not,  determine  how  the  loofe 
bone  he  defcribes  came  into  the  cavity  of  the  articulation.  I  believe  it 
may  not  be  difagreeable  to  you  to  relate  what  I  faw  once  in  the  joint  of 
the  knee,  very  like  to  the  bone  he  took  out,  and  which  may  ferve  to  ex- 
plain that  phenomenon. 

In  the  body  of  a  woman,  aged  40,  which  I  diflected  in  February  1726, 
I  found,  within  the  ligament  of  the  articulation  of  the  right  knee,  a  bone 
of  the  fhape  and  fize  of  a  fmall  turky-bean,  depending  by  a  ligament 
half  an  inch  long  from  the  external  fide  of  the  tibia.  The  bone,  when 
cut,  had  only  a  thin  external  firm  plate,  being  compofed  within  of  cells 
which  were  full  of  oil.  On  feparating  the  femur  and  tibia,  I  faw  the 
ligament  came  out  from  the  exterior  edge  of  the  cartilage  covering  the 
exterior  cavity  of  the  tibia  ;  and  more  internally  a  part  of  the  cartilage 
of  the  tibia,  of  the  fame  fhape  with  the  bone,  was  wanting.  In  Plate  IL 
fig.  7.  A  is-  the  bone  hanging  by  its  ligament,  and  B  is  the  bone  cut  open. 
The  circumftances  of  this  malefactor  made  it  impomble  for  me  to  know 
exactly  her  fymptoms  or  complaints  before  her  execution. 

*  This,  and  the  letter  alluded  to,  make  Art.  xix.  and  xx.  of  Vol.  IV.  Edin.  Med.  Eflays.. 


No  18. 


N°  i8- 


An  anomalous  Tumour  of  the  Leg,  unfuccefs- 

fully  treated. 

A Woman,  about  forty- fix  years  of  age,  after  having  been  troubled 
feveral  months  with  a  tumour  on  theoutfide  of  her  leg,  afked  my 
advice.  The  external  part  of  her  leg  was  equally  fwelled :  only  about  the 
middle  it  pointed,  as  we  commonly  call  it,  or  was  more  prominent,  red- 
coloured,  and  felt  fofter  j  and,  on  prefling  it  with  the  fingers  alternately, 
a  liquor  fluctuated  below  them.  The  pains  of  this  tumour  were  fo  vio- 
lent, that  the  patient  affured  me  they  had  not  allowed  her,  for  fome  time 
paft,  to  fleep  a  quarter  of  an  hour  at  once.  Her  body  was  very  lean. 
She  had  no  appetite,  but  a  conftant  thirft.  The  hectic  paroxyfms  and 
night-fweats  came  regularly  every  day.  Every  third  day  fhe  was  feized 
with  a  diarhcea.    Her  menflrua  had  left  her  a  confiderable  time  before. 

Imagining  moft  of  thefe  fymptoms  to  proceed  from  pus  pent  up  and 
abforbed  by  the  eroded  veffels,  I  was  of  opinion  they  would  probably 
abate,  if  that  matter  was  freely  evacuated  by  an  external  orifice.  Ha- 
ving therefore  applied  fuppurating  cataplafms  two  days,  and  the  tegu- 
ments of  that  prominent  part  becoming  thinner,  with  the  fluctuation  flill 
more  evident,  I  made  an  incifion  of  an  inch  and  half  long  with  a  lancet. 
In  the  cutting,  I  was  fenfible,  by  the  refiftance  and  grating  found  at  the 
edge  of  my  lancet,  that  the  tendinous  aponeurofis  was  cut :  though  the 
incifion  was  large  and  deep  enough,  not  one  drop  of  pus  was  difcharged; 
only  two  or  three  ounces  of  mucus  dropped  out. 

Next  day  I  brought  two  furgeons  in  my  neighbourhood  to  vifit  my 
patient;  and,  having  taken  off  all  the  dreflings  except  the  pledgets  which 
covered  the  orifice,  I  defired  them  to  feel  the  fwelling,  and  give  me  their 
opinion  of  it.  They  both  affirmed  their  having  felt  the  fluctuation  of 
matter  under  their  fingers.  When  the  laft  pledgets  were  taken  away,  a 
fungus  appeared  at  the  orifice,  which  refembled  the  flabby  tunica  cdlulofay 
fo  often  to  be  feen  in  the  back  and  other  depending  parts  of  thofe  that 

die 
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die  of  tedious  lingering  difeafes.  I  cut  off  fome  of  this  fungus,  put  gentle 
efcharotics  on  the  remains  of  it,  and  dreffed  the  reft  of  the  wound  with 
fuppurants.  On  the  fecond  day,  the  fungus  came  out  much  larger,  and 
violently  ftretched  the  aperture  of  the  teguments  and  tendinous  aponeu- 
rotic, by  which  a  gangrene  was  begun  all  round  the  edges.  I  cut  off  the 
fungus,  enlarged  the  orifice  confiderably,  and  dreffed  it  up  with  anti- 
feptics  and  fuppurants  in  the  common  way.  In  two  days,  the  gangrened 
parts  fell  off ;  and,  the  aperture  being  now  very  large,  I  differed,  from 
between  the  two  bones  of  the  leg,  near  a  pound  of  that  flabby  fubftance. 
After  having. cut  as  deep  as  I  durft,  without  rifking  the  opening  of  the 
large  arteries,  I  thruft  a  probe  through  that  foft  fatty  fubftance,  till  I 
felt  it  and  faw  it  ftriking  againft  the  fkin  of  the  oppoflte  part  of  the  leg. 

Expecting  therefore  no  fuccefs  from  this  method,  I  refolved  to  perform 
the  amputation  as  foon  as  the  fever  and  diarrhoea,  which  were  now  come 
on,  were  abated  ;  but  neither  were  flopped  by  any  medicines  given,  and 
in  a  few  days  the  patient  died. 

The  fkin  of  all  the  leg  appeared  after  death  found :  but  the  tunica  cel- 
lulofa  and  mufcles  were  all  degenerated  into  that  pappy  fubftance  which 
had  appeared  as  a  fungus ;  and  I  could  not  diftinguifh  one  mufcle  from 
another,  though  I  was  at  pains  to  diffect  them. 

The  periofteum  was  every  where  feparated  from  both  tibia  and  fibula  ; 
between  it  and  the  bones,  an  acrid  dark-brown  liquor  was  contained  ; 
and  the  furfaces  of  the  bones  were  rough  and  yellow. 

I  had  ocean" on  foon  after  to  fee  a  leg  affected  with  juft  fuch  another 
fort  of  tumour  ;  but  it  was  opened  fooner,  before  any  other  bad  fymp- 
toms  had  come  on.  It  would  not  cure  with  either  external  or  internal 
medicines,  and  the  patient  would  not  allow  amputation  ;  fo  that  it  was 
palliated,  till  both  furgeon  and  patient  wearied  of  each  other. 

Pray,  Gentlemen,  under  what  clafs  of  tumours  is  this  to  be  reckoned  ? 
Is  it  a-kin  to  the  windy  fwellings  of  the  joints  ?  or  to  what  the  French 
call  the  fatty  tumours  ? 

If  you  know  the  fpecies  of  tumour,  what  is  the  pathognomic  fign  by 
which  it  is  to  be  diflinguifhed  from  eryfipelas-cedematodes,  or  the  flow 
phlegmons  ;  for  I  am  much  afraid  of  falling  into  fome  fuch  miftake  as 
the  former,  unlefs  you  will  explain  the  difference  to  me. 

N°  19. 


No  19. 

History  of  an  ULCER  of  the  Leg. 

Alexander  Sheppard,  a  fmith,  aged  36  years,  having  accidentally 
wounded  the  fore-part  of  his  leg  with  the  point  of  a  hook  about 
the  beginning  of  harveft  1732,  an  inflammation  and  fuppuration  were 
brought  on  this  member,  and  were  neglected  till  October,  when  he  was 
received  into  the  Infirmary  here. 

In  examining  the  ftate  of  this  difeafed  leg,  a  finuous  ulcer  was  difcovered 
to  extend  itfelf  the  whole  length  of  the  leg.  This,  being  laid  open,  fent 
out  only  a  very  fmall  quantity  of  fanious  ichor  ;  and,  in  a  few  days  after, 
the  knee  was  attacked  with  a  painful  fwelling,  which  foon  yielded  to  a 
fomentation  of  urine,  in  which  wormwood,  chamomile,  and  mallows  had 
been  boiled.  The  ulcer  feemed  to  be  in  a  good  way  for  fome  days  after 
this  :  but  then  proud  fpongy  flelh  rofe  from  it,  which  was  kept  down  by 
fprinkling  red  precipitate  upon  it ;  and,  in  order  to  correct  his  bad  habit 
of  body,  he  was  ordered  to  drink  plentifully  the  decoction  of  guajac,  and 
had  repeated  dofes  of  mercurial  purges  given  him.  Thefe  medicines  had 
a  good  effect  for  fome  time  ;  but,  upon  interrupting  the  ufe  of  them  a 
little,  the  matter  of  the  ulcer  turned  more  fanious,  he  felt  a  pain  and 
ftiffnefs  in  his  knee,  pimples  broke  out  all  round  the  ulcer  of  his  leg,  and 
the  itch  appeared  every  where  elfe  on  his  fkin.  The  mercurial  purgatives 
were  therefore  repeated,  and  again  brought  the  leg  to  a  better  condition, 
but  left  a  diarrhoea  that  continued  feveral  days. 

In  the  beginning  of  January  1733,  he  was  feized  with  a  feverilh  pa- 
roxyfm  like  that  of  an  ague,  and  next  day  a  red  fwelling  of  the  erysipe- 
latous kind  was  obferved  on  the  back-part  of  the  difeafed  leg  near  the  ankle. 

The  day  following,  the  tumour  of  the  leg  was  lefs  ;  but  his  knee  was 
confiderably  fwelled,  though  without  any  heat  or  rednefs ;  his  pulfe  was 
frequent,  with  thirft,  heat,  and  other  feverifh  fymptoms.  A  low  vege- 
table diet  was  prefcribed,  with  emulfion,  or  milk  and  water,  for  his  drink, 
and  emollient  fotufes  and  cataplafms  were  applied  to  his  knee.  Not- 
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withftanding  which,  the  feverifh  fymptoms  continued,  the  knee  fwelled 
more  and  became  more  painful,  and  a  large  fuppuration  began  in  the  back- 
part  of  his  leg.  Thefe  were  foon  followed  by  an  obftinate  diarrhoea  ;  fo 
that,  before  the  end  of  this  month  (January),  he  was  emaciated  to  fkin 
and  bone,  was  fo  weak  as  fcarce  to  be  able  to  turn  himfelf  in  his  bed, 
his  appetite  was  quite  loft,  and  he  had  conftantly  a  quick  pulfe  and  thirft, 
with  night-fweats,  and  a  colliquative  diarrhoea.  His  knee  was  greatly 
fwelled,  with  its  ligaments  fo  weak  that  the  bones  could  be  made  to  have 
the  appearance  of  a  partial  luxation,  and  a  certain  grating  was  felt  on 
moving  the  patella  from  one  fide  to  the  other  ;  at  the  fame  time,  a  large 
collection  of  pus  was  made  in  the  back-part  of  the  leg. 

He  had  refufed  to  allow  the  amputation  of  his  leg  to  be  made  when  it 
was  firft  propofed  to  him  ;  but,  finding  himfelf  worfe  every  day,  and 
being  convinced  that  the  only  chance  he  had  for  life  was  to  have  that 
operation  performed,  he  allowed  it  to  be  done,  on  the  firft  day  of  Feb- 
ruary, by  Mr  Hope,  who  was  the  furgeon  then  attending. 

The  member  was  taken  off  four  inches  above  the  knee.  When  this 
joint  was  diffected,  the  cartilages  were  found  eroded,  and  the  bones  were 
become  carious. 

From  the  day  of  the  operation,  he  had  no  more  diarrhoea  ;  and,  in 
twelve  days  after,  all  the  other  hectic  fymptoms  were  gone,  his  flefh  and 
ftrength  being  evidently  recovered  conflderably. 

The  cure  went  on  fuccefsfully  all  the  months  of  February  and  March ; 
except  that,  on  March  16th,  a  livid-coloured  fpot,  about  the  fize  of  a  fix- 
pence,  was  obferved  towards  the  pofterior  part  of  the  wound,  which, 
having  a  pledgit  dipped  in  brandy  applied  to  it,  could  not  be  feen  next 
drefTing. 

April  6th,  feveral  granula  of  flefh  that  came  out,  with  very  fmall  pe- 
duncles, from  the  folid  fubftance  of  the  bone,  threw  out  a  confiderable 
quantity  of  blood  ;  and  four  or  five  more  fuch  haemorrhagies,  from  thefe 
flefhy  papillae,  happened  in  this  month,  and  were  always  flopped  by  ap- 
plying oil  of  turpentine*  . 

April  1 2th,  a  large  livid  fungus  fprouted  out  from  the  cavity  of  the 
bone,  and  feveral  other  fuch  fungi  were  feen  upon  the  flefhy  parts  alfo 
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of  the  wound.  Thefe  were  removed  by  repeated  fearing  with  a  red-hot 
iron,  and  the  application  of  oil  of  turpentine. 

In  the  beginning  of  May,  he  was  altogether  free  from  the  fungi  and 
hasmorrhagies ;  and,  May  15th,  a  piece  of  the  thigh-bone,  about  the  thick- 
nefs  of  a  crown,  exfoliated. 

He  was  then  cured  of  his  itch  ;  and  appeared  to  be  every  way  in  good 
health  and  vigour,  with  the  bone  covered,  and  all  the  wound  cicatrized, 
except  about  the  breadth  of  half-a-crown  in  the  middlemoft  prominent 
part  where  the  bone  was,  on  which  a  fkin  could  not  be  brought ;  and 
therefore  it  was  necefTary  to  contrive  fuch  an  inftrument  for  him  to  walk 
with,  as  would  not  allow  the  weight  of  his  body  to  bear  on  this  raw  part, 
and  that  could  make  the  foft  parts  to  fupport  the  body,  without  refting 
on  the  bone. 

The  inftrument  he  made  ufe  of  with  fuccefs,  was  of  the  form  which 
you  fee  reprefented  Plate  II.  fig.  8.  9. 

A  (fig.  8.)  is  a  box  of  wood  made  firm  on  the  outride  by  two  rings  of 
iron  a,  and  covered  within  with  a  thick  quilting  of  wool  under  chamois 
leather. 

B  is  the  flick  or  leg,  of  fuch  a  length  as  anfwers  to  the  found  extremity. 

A  piece  of  ftrong  bend-leather,  fhaped  as  in  fig.  9.  is  fixed  to  the  brim 
of  the  box  A,  the  two  ends  CC  being  at  a  diftance  from  each  other,  and 
having  py-holes  for  patting  the  lace  D  (fig.  8.)  through;  the  middle  long 
part  E  has  a  large  piece  of  thick  chamois,  or  thin  well-dreffed  buff- 
leather,  F,  fixed  to  it. 

G,  G,  is  a  belt  of  buff,  at  one  end  of  which  is  the  buckle  H,  and  the 
other  end  I  is  pierced  with  holes  for  eafily  pafiing  the  tongues  of  the  buckle. 

K,  L,  are  two  fmall  ftraps  coming  from  the  lower  edge  of  the  belt  G. 

m,  tf,  Are  two  fmall  buckles  faftened  to  the  bend  leather. 

The  patient  having  the  thigh  of  his  breeches  fitted  to  his  ftump,  fo  that 
the  prominent  raw  part,  with  the  drefiings  upon  it,  panes  through  a  hole 
left  in  the  end  of  the  breeches,  the  ftump  is  put  through  the  bend-leather 
into  the  pyrmidal  box,  which  does  not  allow  the  raw  part  to  fink  to  its 
bottom,  and  the  laced  part  D  is  brought  to  anfwer  to  the  courfe  of  the 
large  crural  veffels  on  the  infide  of  the  thigh.  Then  the  lace  is  drawn  fo 
tight,  that  the  bend-leather  may  gripe  the  thigh  all  round,  by  which  the 
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whole  weight  will  not  reft  upon  the  cicatrix  of  the  ftump  on  the  fides  of 
the  box,  but  the  teguments  of  the  thigh  all  bear  a  fhare,  while  the  tight 
lacing  will  have  no  bad  effect  in  flopping  the  circulation,  the  larger  vef- 
fels  being  free  from  any  comprellion.  E  comes  upon  the  outfide  of  the 
thigh,  as  high  as  the  great  trochanter ;  and  F  covers  the  glutsei  mufcles,  and, 
being  pliable,  allows  them  and  the  joint  to  move  eafily.  The  belt  GG  is 
then,  faftened  round  the  loins;  and  the  flraps  K,  L,  are  fecured  by  the 
buckles  m\  n,  to  fupport  the  inftrument  in  the  infide  of  the  thigh. 

If  the  belt  GG  does  not  fupport  all  well  enough,  a  fufpenfory  muft  be 
put  over  the  moulders,  to  be  faftened  to  it  at  two  different  parts  both  be- 
fore and  behind. 

Any  who  read  the  preceding  hiftory,  and  confider  the  nature  of  the 
matter  evacuated  at  the  finus,  its  fmall  quantity,  the  feverifh  fymptoms 
coming  upon  this,  nature's  effort  to  throw  it  off  by  a  new  fuppuration, 
and  by  the  fkin  where  it  erodes  the  conduits,  it  could  not  pafs,  and  hae- 
morrhages, fungi,  &c.  that  came  on  afterwards,  will  obferve  very  ftrong 
marks  of  a  fliarp  purulent  matter  reaflumed  into  the  blood;  and,  from 
the  fuccefs  of  this  cafe,  furgeons  may  be  encouraged  to  undertake  opera- 
tions to  patients  with  very  unfavourable  fymptoms,  when  they  can  there- 
by take  away  a  fomes  puralentus,  or  any  other  caufe  upon  which  the  fymp- 
toms depend.  That  it  may  not  be  thought  I  recommend  bold  operations 
from  the  fuccefs  of  this  fingle  inftance,  I  muft  tell  you,  that,  among  the 
fmall  number  which  our  Infirmary*  fo- lately  erected,  can  maintain,  there 
are  feveral  fuch  other  cafes  recorded.  1 .  Patrick  Higgins,  fourteen  years 
of  age,  with  the  bones  of  his  leg  carious,  hectic  fever,  colliquative  fweats, 
and  diarrhcea,  was  received  into  the  Infirmary,  September  17.  1730,  where 
his  leg  was  amputated,  and  went  out  of  it  plump  and  ftrong,  with  a  firm 
cicatrice,  21ft  December  thereafter.  2.  Margaret  Cleghorn,  hectic,  weak, 
and  emaciated,  with  the  bones  of  the  foot  and  leg  carious,  was  admitted  2d 
March  1732,  underwent  the  fame  operation,  and  was  perfectly  cured. 
3.  Ifabel  Blackadder,  whofe  hiftory  I  have  already  related.  And,  analo- 
gous to  thefe  cafes,  I  have  feen  people  in  much  the  fame  circnmftances 
from  very  large  ulcerated  bleeding  cancers,  large  internal  abfcefTes  of  the 
liver,  kidney,  &c.  who  recovered  daily  after  the  amputation  of  the  cancer, 
or  opening  the  abfcefTes, 
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REMARKS 

O  N   T  H  E 

AMPUTATIONS  of  the  larger  EXTREMITIES. 

IN  the  operations  of  furgery,  there  are  a  number  of  little  circumftances5 
fcveral  of  which  feem  at  firft  view  to  be  of  no  great  confequence ;  but, 
when  their  obfervation  or  neglect  comes  to  be  attended  to  in  practice, 
they  are  found  to  contribute  confiderably  to  a  fpeedy  or  tedious  cure,  to 
bring  on  or  prevent  bad  fymptoms,  to  keep  the  patient  eafy,  and  preferve 
him,  or  to  put  him  to  pain,  and  bring  him  into  danger :  and  therefore 
their  good  or  bad  effects  ought  to  be  duly  confidered,  and  the  proper 
caution  concerning  them  ought  to  be  given,  by  thofe  who  write  for  the 
public  upon  fuch  fubjects;  in  which  particular  our  chirurgical  authors 
are  for  moft  part  very  negligent.  As  an  example  of  this,  I  fhall  make  fome 
remarks  on  the  amputations  of  the  larger  extremities;  an  operation,  than 
which  there  is  none  of  thofe  that  are  called  the  greater  or  more  danger- 
ous, more  frequently  performed,  and  about  which  the  directions  feem  to 
be  very  particular,  and  confirmed  by  the  frequently  repeated  experience 
of  authors. 

This  operation  of  amputation  confifts  in  a  proper  precaution  to  prevent  ■ 
any  haemorrhage  during  the  operation ;  cutting  all  the  foft  parts,  which 
cover  the  bone  or  bones;  fawing  it  or  them  through;  fecuring  the  cut 
veffels  from  bleeding  afterwards;  and  dremng,  fo  as  to  promote  a  fafe 
and  eafy  cure.    In  this  order,  then,  I  fhall  make  my  remarks. 

The  precaution  taken  to  prevent  a  haemorrhage  during  the  operation,  is 
by  applying  Petit's,  or  the  common  tourniquet.  I  fhall  refer  to  what  the 
contriver  Mr  Petit  fays  (n)  of  the  advantages  and  conveniences  of  his  in- 
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ftrument ;  and  fhall  only  confider  the  common  one,  which  furgeons,  who 
generally  have  not,  or  do  not  know  the  other,  do  commonly  make  ufe  of. 
It  confifts  of  a  thick  fubftance,  to  be  placed  on  the  large  common  artery 
of  the  member,  for  comprefling  it ;  a  circular  comprefs  to  be  put  round 
the  limb,  to  defend  the  teguments ;  a  ftrong  ftrap  that  is  to  be  twifted  j 
a  fmall  flick  with  which  the  twifting  of  the  ftrap  is  to  be  made;  and  a 
fmall  piece  of  pafteboard  or  horn,  to  allow  the  twifting  to  be  made  more 
eafily,  and  to  defend  the  teguments  below  the  twifted  part  from  being 
hurt  by  it. 

Several  French  authors  order  a  thick  comprefs  to  be  placed  over  the 
artery  for  its  compremon :  but  a  roller,  which  our  furgeons  generally  ufe, 
is  much  preferable  ;  becaufe,  as  the  arteries  lie  deep  in  the  interftic.es  of 
mufcles,  between  which  the  comprefting  fubftance  muft  fink  before  it  can 
affect  the  arteries,  this  cannot  be  done  near  fo  well  by  the  plain  furface  of 
a  comprefs,  as  by  a  convex  roller. 

The  fize  of  this  roller  muft  be  proportioned  to  the  diftance  between 
the  mufcles,  and  to  the  depth  of  the  fituation  of  the  artery.  If  the  roller 
is  too  thick,  it  will  be  borne  off  from  the  artery  by  the  mufcles;  and  if 
it  is  too  fmall,  the  mufcles  will  hinder  the  twifted  ligature  from  preffmg 
it  fufficiently  on  the  artery. 

Not  only  muft  the  fize  of  the  roller  be  regarded,  but  care  muft  be  taken 
to  roll  it  up  of  a  due  firmnefs :  If  it  is  too  foft,  it  will  have  the  fault 
mentioned  of  the  comprefs  ;  if  it  is  too  hard,  it  prefTes  with  too  narrow  a 
furface,  from  below  which  the  artery  may  flide,  and  the  circulation  may 
therefore  be  continued  in  it  after  the  ligature  or  ftrap  is  fully  twifted. 
One  muft  eafily  judge  that  fuch  a  firmnefs  is  required  in  the  roller  as  al- 
lows it  to  retain  its  cylindrical  form,  till  a  confiderable  force  is  applied  to 
make  it  a  little  flat. 

Authors  in  their  writings,  and  furgeons  in  performing  this  operation, 
are  uncertain  in  the  application  of  the  circular  comprefs  of  the  tourni- 
quet. Some  put  this  comprefs  round  the  member,  before  tKey  place 
the  roller  on  the  artery;  which  may  be  attended  with  very  bad  confe- 
quences :  for,  if  it  be  wrapped  loofely  round,  it  comes  to  be  wrinkled  and 
doubled  by  the  twifted  ftrap,  which  both  hurts  the  fkin,  and  hinders  the 
twifting ;  if  it  be  put  tight  round,  it  keeps  off  the  roller  from  finking 
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between  the  mufcles,  and  the  hemorrhage  is  not  prevented,  as  I  have  feen 
happen  both  from  this  caufe  and  too  hard  a  roller.  The  roller  ought 
therefore  always  to  be  applied  firft  upon  the  artery,  and  then  the  circular 
comprefs  is  to  be  drawn  tight  over  both  roller  and  member. 

If  the  roller  and  comprefs  are  not  fewed  to  each  other,  the  roller  may 
fometimes  be  in  hazard  of  muffling  out  from  below  the  comprefs  in  the 
time  of  the  operation,  and  for  mod  part  will  do  it  when  the  twilling  ftrap 
is  left  loofe  after  the  operation,  and  all  the  drefiings  are  applied,  which 
may  be  attended  with  danger  of  hemorrhage  during  the  operation,  and 
the  furgeon  is  difappointed  of  ufing  the  tourniquet  fo  quickly  as  he  would 
wilh,  if  any  bleeding  happens  after  the  operation.  Not  only  therefore 
ought  the  roller  and  comprefs  to  be  fewed  together,  but  the  ends  of  the 
comprefs  ought  to  be  fo  fecured  that  it  may  not  fall  off. 

I  have  nothing  to  remark  on  the  common  directions  for  the  ftrap, 
pafteboard,  twifting-ftick,  and  the  twilling,  unlefs  to  take  care  that  the 
ftrap  is  ftrong  enough,  and  no  way  worn,  left  it  break,  and  the  veflels  be 
let  loofe  upon  the  operator  in  the  middle  of  the  operation.  If  fuch  an  ac- 
cident ftiould  happen,  the  furgeon  had  need  to  keep  his  prefence  of  mind; 
which  if  he  does,  there  will  be  no  great  danger:  for  an  affiftant  may 
fupply  the  want  of  the  tourniquet,  by  griping  the  roller  firmly,  till  either 
a  new  ftrap  is  provided,  or  rather  till  the  furgeon  has  finifhed  the  opera- 
tion ;  which  it  is  his  bufinefs  to  do,  in  fuch  circumftances,  as  quickly  as 
he  can.  Nay,  though  there  is  no  fuch  aftiftant,  the  furgeon,  by  fawing 
the  bones  through  very  quickly,  and  then  putting  his  fingers  on  the  large 
arteries,  till  he  has  brought  the  flitches  round  them  with  the  other  hand, 
may  prevent  too  great  a  lofs  of  blood. 

In  cutting  the  foft  parts  which  cover  the  bones,  all  care  mould  be 
taken  to  have  the  fkin  and  bone  as  equal  with  the  furface  of  the  wound 
in  the  mufcles  as  poflible ;  for,  if  the  fkin  is  retracted  much  in  the  cir- 
cumference of  the  wound,  and  the  bone  jets  out  far  in  the  middle,  a  te- 
dious cure  is  to  be  expected.  For  this  purpofe,  the  Ikin  is  not  only  to  be 
drawn  firmly  up,  while  the  fillet,  which  is  put  immediately  above  where 
the  circular  incifion  is  to  be  made,  is  applied  tightly,  but  the  aftiftant 
who  holds  the  upper  extremity  of  the  member,  is  to  draw  the  fkin,  and, 
if  he  can,  the  mufcles  too,  as  tightly  as  poflible,  both  to  fare  them,  and 
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to  keep  them  tenfe,  by  which  they  cut  much  more  eafily.  And  the  ope- 
rator is  not  only  previoufly  to  cut  the  fkin  round,  and  then  to  make  the 
circular  incinon  of  the  mufcles  clofe  by  its  upper  cut  edge  in  the  thigh, 
and  other  places  where  a  ftrong  retraction  of  the  foft  part  is  expected,  as 
is  recommended  by  fome  late  French  writers ;  but,  after  cutting  the  pe- 
riofleum  round  as  near  to  the  flefh  as  pomble,  he  is  to  fcrape  it  upwards 
with  the  edge  of  his  knife,  by  which  the  fide  of  the  blade  muft  pulh  up- 
wards the  mufcles  which  are  next  to  the  bone,  and  which  retradt  leaft 
becaufe  of  their  connection  to  the  bone  ;  fo  that,  the  bone  being  fawed 
near  to  the  flefh,  the  whole  furface  of  the  ftump  may  be  plain,  without 
any  pyramidal  prominence  in  the  middle,  which  not  only  protracts  the 
cure  by  its  larger  furface  and  diftance  of  the  Ikin  from  the  bone,  but  is 
a  great  inconvenience  to  the  patient  ever  after  by  the  prominence  being 
perpetually  galled  with  every  thing  that  preffes  on  it. 

Before  the  faw  is  to  be  applied,  a  piece  of  flit  linen  is  always  ordered  to 
be  put  round  the  bone,  wherewith  the  foft  parts  may  be  drawn  up  and  de- 
fended from  the  teeth  of  the  faw.  I  have  almoft  always  feen  one  of  two  in- 
conveniences happen  from  this  piece  of  linen :  Either  the  furgeon  applied 
his  faw  fo  clofe  to  it,  that  the  linen  was  engaged  in  the  teeth  of  the  faw, 
which  made  it  impracticable  for  the  furgeon  to  go  on  in  fawing,  till  it 
was  difengaged  ;  or  elfe,  to  fhun  this,  he  left  too  much  of  the  bone  with- 
out the  flefh,  with  a  greater  chance  of  a  tedious  exfoliation,  and  a  cer- 
tainty of  a  pyramidal  ftump.  This  linen  ought  either  not  to  be  applied, 
from  the  want  of  which  I  never  faw  any  inconvenience ;  or  it  ought  not 
to  be  allowed  to  touch  the  bone,  that  the  furgeon  may  be  at  liberty  to 
apply  his  faw  upon  the  bone  clofe  enough  to  the  flefh. 

The  common  directions  are  fufKcient  for  the  fawing. 

To  fecure  the  cut  veflels  from  bleeding,  aftringents  and  other  ftyptics 
are  found  altogether  infufEcient  in  fuch  amputations  as  I  now  treat  of. 
Cauftics  are  both  uncertain,  and  deftroy  more  than  is  neceflary.  Com- 
preflion  by  common  bandages  cannot  reftrain  the  haemorrhage ;  and  Mr 
Petit's  new  comprefling  machine  (<a),  if  it  is  to  be  depended  on  to  flop 
the  bleeding  of  arteries  in  the  mufcular  part  of  the  thigh  at  a  diftance 
from  any  bone,  or  if  it  can  be  applied  to  that  artery  of  the  leg  which 
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lies  clofe  to  the  fide  of  the  fibula  where  it  pierces  through  the  ligament 
between  the  bones,  will  be  long  before  it  is  in  the  poffeflion  of  moft  fur- 
geons.  The  artery-forceps  is  generally  neglected  now  as  an  inconvenient 
inftrument,  with  which  a  furgeon  may  tear  the  artery,  or  may  make  a 
ligature  which  is  too  eafily  pufhed  off  the  ends  of  the  vefTels.  Stitching 
with  a  needle  and  thread  has  been  found  by  numberlefs  trials  to  be  fuch 
a  fafe  and  fure  method  of  flopping  the  bleeding  of  large  arteries,  that  it 
is  now  univerfally  practifed  among  us,  and  therefore  is  what  I  mail  only 
here  confider. 

The  form  of  the  needles  employed  here,  amd  the  way  of  making  a  thin 
flat  ribband,  by  waxing  a  number  of  fmall  threads  together  for  tying  the 
vefTels,  inflead  of  the  common  round  threads  formerly  ufed,  are  now  too 
well  known  to  be  infifled  on. 

In  pufhing  the  needle  round  the  artery,  the  furgeon  fhould  be  careful 
to  carry  it  within  the  fubftance  he  pierces,  two  thirds  or  three  fourths  of 
the  circumference  of  the  artery  :  for,  if  the  thread  is  only  lodged  within 
the  flefh  of  one  half  or  lefs  of  that  circumference,  the  artery  may  be 
miffed  altogether  in  drawing  the  ligature,  or  fuch  a  fmall  part  of  one  fide 
of  the  extremity  of  the  artery  may  be  taken  into  the  noofe  of  the  knot, 
that  it  will  eafily  flide  off ;  and  though  the  bleeding  appears  fufEciently 
guarded  againft  at  firfl,  yet  a  frefh  haemorrhage  begins  foon  after.  I 
remember  once  to  have  feen  this  accident  occafioned  in  the  manner  now 
defcribed. 

In  pafling  the  needle  thus,  as  few  mufcular  fibres,  tendons,  or  ligaments, 
ought  to  be  taken  within  the  noofe  as  poflible,  but  the  furgeon  mould 
attempt  to  thruft  his  needle  only  through  the  cellular  fubftance  in  which 
the  arteries  of  the  extremities  lie:  for  the  threads,  when  drawn,  have  greater 
effect  in  bringing  the  fides  of  the  artery  together,  when  the  fubftance  com- 
prehended in  the  noofe  is  foft  and  thin,  than  when  it  is  firm  and  thick ; 
lefs  pain  is  given  by  fliunning  the  nervous  parts;  lefs  fubftance  is  lofl 
when  the  tied  parts  fall  off ;  and  there  is  no  fuch  danger  of  the  flitches 
being  fo  long  in  calling  off,  and  confequently  of  the  new  flefh  growing 
over  the  knots  fo  far,  that  they  are  fcarce  to  be  come  at  to  cut  them  away, 
without  danger  of  opening  the  artery  again  ;  or  by  leaving  the  flitches, 
finuous  ulcers  are  formed  in  the  ftump,  and  no  cure  can  be  made.  I  have 
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more  than  once  feen  all  thofe  inconveniencies,  from  more  than  was  ne- 
cefTary  being  taken  into  the  noofe  of  the  thread  in  flitching  arteries.  This, 
which  I  look  on  as  a  hurtful  practice,  has  fome  reafons  to  fupport  it, 
which  has  brought  people  into  the  exercife  of  it  ;  fuch  is  the  fear  they 
have  of  the  thread's  cutting  the  coats  of  the  artery  in  tying,  unlefs  fome 
other  firm  fubflance  is  taken  in.  But  this  none  who  makes  ufe  of  fuch 
flat  thread  as  I  mentioned,  and  has  been  the  leaft  accuftomed  to  make 
fuch  ligatures,  is  in  any  danger  of ;  nay,  it  is  not  in  any  one's  power  to 
cut  the  coats  of  an  artery  with  fuch  thread,  by  the  fole  force  of  tying  : 
indeed,  by  pulling  outwards  at  the  fame  time  he  makes  the  ligature,  the 
furgeon  may  tear  the  artery  ;  but  this  every  furgeon  guards  againft.  Next 
it  may  be  faid,  in  defence  of  comprehending  the  firmer  furrounding  parts 
within  the  noofe,  that  otherwife  the  ligature  may  be  pufhed  by  the  force 
of  the  blood  over  the  extremity  of  the  artery :  But  this  will  be  found  to 
be  without  foundation  too  ;  for,  as  foon  as  the  ligature  is  made,  the  cel- 
lular fubflance  beyond  the  flitch,  having  flill  a  communication  with  the 
furrounding  cells,  fwells,  and  turns  firmer  and  harder,  fo  as  to  prevent 
the  thread  from  Aiding. 

That  fear  of  cutting  the  coats  of  arteries  in  tying  the  threads  makes 
furgeons  frequently  tie  them  too  loofe  ;  if  the  blood  is  flopped,  they  re- 
quire no  more.  But  they  ought  to  confider,  that  threads  tying  arteries 
only  come  away  afterwards  by  the  tied  parts  mortifying  or  fuppurating 
away,  and  that  the  fooner  fuch  corruption  is  brought  on  (which  will  be 
exactly  in  proportion  to  the  tightnefs  of  the  ligatures)  the  feparation  of 
the  threads  will  be  the  more  fpeedy.  The  rule  therefore  will  be,  that, 
where  the  artery  is  very  large,  and  confequently  where  the  plug  of  coa- 
gulated blood  obftructing  its  orifice,  the  firm  concretion  of  its  fides,  the 
new  fprouting  flefh,  or  whatever  elfe  it  is  that  blocks  up  its  orifice,  muft 
be  longer  in  forming,  the  ligature  is  not  to  be  fo  very  tight,  that  its  fe- 
paration may  be  longer  in  making,  and  all  hazard  of  haemorrhage  may 
be  fhunned.  But,  where  the  artery  is  not  large,  the  tighter  the  threads 
are  drawn,  fb  much  the  better,  that  they  may  fooner  fall  off,  and  the  cure 
may  be  more  fpeedy. 

It  may  be  eafily  judged,  from  what  has  been  faid  that  the  comprefs 
of  linen  recommended  by  fome  authors  to  be  put  between  one  fide  of  the 
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artery  and  the  noofe  of  the  thread,  cannot  be  approved  ;  the  effects  of  it 
being  to  prevent  the  tight  enough  ligature  of  the  veffel ;  and  if  it  fhould 
ihuffle  out  foon,  an  haemorrhage  muft  be  expected  ;  or,  if  it  remains,  the 
pus  which  it  imbibes  will  become  too  acrid. 

After  the  two  knots  are  made  on  the  ligatures  of  the  veffels,  feveral 
writers  recommend  the  thread's  being  left  of  fuch  a  length,  as  to  turn 
over  on  the  fide  of  the  Mump  ;  but,  when  this  is  done,  the  blood  or  mat- 
ter which  comes  from  the  wound  never  fails  to  glue  thofe  threads  fo 
firmly  to  the  other  dreflings,  that  thefe  can  fcarce  be  brought  off  without 
the  threads  being  pulled  more  or  lefs,  which  endangers  the  tearing  the 
extremities  of  the  arteries,  or  making  the  threads  flide  over  them,  to  oc- 
cafion  an  hemorrhage  ;  whereas,  by  leaving  the  threads  fo  fliort  that  they 
can  fcarce  reach  to  the  edge  of  the  wound,  they  are  always  kept  moift, 
and  fo  cannot  adhere  to  the  dreflings,  to  run  that  rifle. 

In  amputations,  the  furgeon  ought  not  to  content  himfelf  with  tying 
only  fuch  veffels  as  he  obferves  throwing  out  blood,  while  the  patient  is 
faint  with  the  pain,  but  he  mould  endeavour  to  roufe  him  from  that 
faintifh  flate  by  a  cordial ;  and  then,  wiping  off  the  coagulated  blood 
with  a  fponge  wet  in  warm  water,  he  fhould  examine  narrowly  all  the 
furface  of  the  flump,  to  difcover  the  bubbling  ftreams,  to  fecure  them  be- 
fore the  dreflings  are  put  on,  otherwife  he  may  expect  to  be  obliged,  by 
a  frefh  haemorrhage,  to  undo  all. 

At  firft  drefling,  furgeons  ufe  to  be  very  anxious  about  the  bleeding  ;  and, 
for  that  reafon,  applied  great  quantities  of  aflringent  powders  :  but  thefe 
were  obferved  to  purfe  up  the  fmall  veffels  too  much,  and  thereby  to  re- 
tard the  fuppuration ;  while,  by  the  hard  cake  which  they  form,  they 
gall  the  wound,  and  cannot  be  taken  off  without  much  difficulty  and 
pain ;  and  therefore  they  have  been  long  difufed  in  this  country.  In 
place  of  which,  pledgits  wet  with  hot  oil  of  turpentine  were  applied: 
This  gave  very  fharp  pain  ;  and  by  it  fometimes  there  is  hazard  of  bring- 
ing on  an  haemorrhage  at  its  firft  application ;  afterwards  it  hardens  the 
veffels  and  refifts  the  fuppuration,  and  never  miffes  to  fcald  and  blifler 
the  fkin  round  the  flump  ;  and  thus  creates  fuch  pain  as  the  patient  com- 
plains more  of  than  he  does  of  the  wound.  If  the  larger  veffels  be  well 
tied,  and  no  fault  committed  in  applying  the  other  dreflings,  there  is 

3  O  2  occafion 


476 


ON  THE  AMPUTATIONS  OF 


occafion  for  no  other  application  to  the  wound  than  the  threads  of  foft 
half-worn  linen,  which  the  French  call  charpie,  the  Englifh  lint,  and  we 
caddis ;  which  is  a  gentle  abforbent,  is  foft  and  eafy  to  the  wound,  and, 
by  the  corrupting  liquors  it  imbibes,  proves  one  of  the  ftrongeft,  mod 
mild  and  fafe  fuppuratives. 

Great  pains  were  commonly  taken  to  form  the  lint  into  neat  pledgits 
before  it  was  applied ;  but  it  is  impoffible  to  make  pledgits  without  fold- 
ing the  extremities  of  the  threads,  where  it  becomes  thicker  and  harder, 
and  fo  makes  an  unequal  prefTure,  which  produces  feveral  ill  effects.  I 
have  often  feen  wounds  changed  to  the  worfe,  by  the  unequal  compref- 
fion  of  pledgits,  compreiTes,  and  bandages,  of  one  dreffing.  In  order  to 
fhun  thefe  inconveniencies,  the  lint  needs  only  to  be  laid  into  thin  parcels,, 
■as  is  done  when  pledgits  are  to  be  made  ;  or  rather  the  ftump  is  to  be  co- 
vered with  pieces  of  the  new-invented  fcraped  cottony  lint  in  meets,  cut 
of  a  proper  fhape  and  fize;  for  with  thefe  the  inequalities  between  bones 
or  elfewhere  can  be  perfectly  well  filled  up,  and  an  equal  foft  compref- 
fion  can  be  made  on  the  whole  furface  of  any  broad  wound  or  ulcer ;  in 
all  which  the  lint  ought  always  to  be  applied  in  the  form  juft  now  men- 
tioned. 

This  way  of  dreffing  makes  the  compreffes  that  are  commonly  defired 
to  be  put  on  the  extremities  of  the  arteries,  and  the  particular  pledgits 
for  the  bones,  altogether  unnecefTary. 

The  bladder,  which  fome  yet  recommend  to  be  put  upon  the  lint,  is  of 
no  ufe,  and  only  hinders  the  furgeon  from  difcovering  foon  enough  any 
oozing  of  blood  from  the  flump,  and  therefore  ought  not  to  be  applied- 

The  Malta  comprefs  is  pretty  well  contrived,  though  it  would  be  better 
to  have  a  cap  of  woollen,  or  fome  fuch  fubftance,  that  would  contain  the 
ftump,  without  any  part  being  doubled  or  folding  over  another,  as  muft 
be  done  with  the  angles  of  the  Malta  comprefs,  which  therefore  make  an 
unequal  prefTure  on  the  parts  of  the  fkin  they  are  applied -to.  The  two 
long  compreffes  that  are  ordered  to  be  applied  crofs  the  flump  upon  the 
Malta,  feem  unnecefTary,  if  not  hurtful ;  for  being  made  to  crofs  on  the 
middlemoft  prominent  part  of  the  dreffing,  they  prefs  only  the  boile, 
which  anfwers  no  purpofe,  and  they  hinder  the  equal  compreffion  which 
ought  to  be  made  by  the  bandage  on  the  other  parts  of  the  wound.  At 
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the  fame  time,  the  ends  of  thefe  compreffes  which  are  laid  upwards  on 
the  member,  bruife  and  gall  the  fkin  when  the  bandage  is  applied  tight 
upon  them.    I  have  feen  them  funk  their  whole  thicknefs  into  the  fkin. 

The  circular  comprefs  commonly  placed  round  the  edge  of  the  flump, 
with  its  ends  folded  over  each  other,  is  alfo  of  no  fervice,  and  contributes 
to  the  unequal  compreffion  of  the  parts  on  which  it  is  applied.  The  thick 
narrow  comprefs  ordered  to  be  put  on  the  courfe  of  the  large  artery  of 
the  member,  and  the  turns  of  the  bandage  directed  to  be  made  round 
the  limb,  both  which  are  faid  to  be  intended  to  moderate  the  courfe  of 
the  blood  in  the  artery,  and  thereby  to  prevent  an  haemorrhage,  are  ef- 
fectual means  of  bringing  the  haemorrhage,  becaufe  they  have  much 
greater  effect  in  flopping  the  blood  returning  in  the  veins,  than  they  can 
have  in  preventing  the  flow  of  it  through  the  arteries  :  on  which  account^ 
all  the  arterious  canals  correfponding  to  thefe  compreffed  veins,  muft  be 
diflended;  and,  among  the  reft,  the  cut  veffels  of  the  flump  muft  be 
greatly  enlarged. 

•  Notwithflanding  all  the  effectual  methods  we  now  have  for  preventing 
an  hemorrhage  in  amputations,  furgeons  flill  continue  to  act  as  if  they 
were  as  much  afraid  of  it  as  they  had  reafon  before  either  tourniquet  or 
ftitching  were  known,  and  by  this  do  feveral  hurtful  things  5  among  the 
reft,  the  too  tight  application  of  the  bandage  upon  the  other  dreffmgs  is 
one.  If  the  circulation  is  not  entirely  flopped,  and  a  mortification 
brought  on  by  it,  they  think  it  cannot  be  too  tight.  But  befides  this 
hazard  of  mortification,  there  are  feveral  difadvantages  which  they  are 
expofed  to  by  this  practice ;  whereof  the  very  thing  they  are  afraid  of, 
the  haemorrhage,  is  one,  as  I  fhall  endeavour  to  demonflrate,  in  confider- 
ing  the  effeas  of  the  different  turns  of  the  amputation-bandage  applied 
tightly. 

The  longitudinal  turns  of  the  bandage,  which  are  made  to  pafs  over 
the  middle  of  the  flump  in  different  directions,  to  cover  it  all  over,  exert 
their  greatefl  power  againfl  that  middle  part  where  the  bone  is,  which 
bears  over  their  preffure  from  the  other  parts,  and  the  large  arteries 
which  fhrink  up  farther  than  the  extremity  of  the  bone  cannot  be  affected 
by  their  preffure.  If  this  middle  part  is  fhunned  in  making  the  longi- 
tudinal turns,  theflefh  only  is  preffed;  and  therefore  will  be  thrufl  up- 
wards 
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wards  from  the  bone,  which  is  left  prominent  and  bare,  to  occafion  a 
tedious  cure,  and  at  laft  a  pyramidal  flump,  which  is  always  after  uneafy 
to  the  patient.  The  immediate  effecl:  of  too  great  prefTure  on  the  foft  parts, 
is  to  hinder  the  fmall  veffels  from  difcharging  themfelves ;  which  creates 
pain  and  inflammation,  and  does  not  allow  the  fuppuration  to  come  on. 
I  had  occafion  to  fee  this  prettily  confirmed  in  the  cafe  of  one  James 
Spence,  who  had  the  amputation  performed  in  the  middle  of  the  fore- 
arm in  the  Infirmary  here.    By  changing  the  poflure  of  the  fore-arm 
foon  after  the  operation,  he  had  made  the  longitudinal  turns,  which  went 
alfo  round  the  elbow,  tighter  than  they  were  at  firft  applied.    Three  days 
after,  there  was  not  the  leafl  appearance  of  ichor  coming  through  the 
dreffings,  nor  any  fuppurating  fmell ;   his  pulfe  became  quick ;  and 
he  complained  of  pain,  throbbing,  and  girding  in  the  flump.    I  judged 
what  was  the  caufe,  and  cut  all  the  longitudinal  turns  at  the  elbow :  in  a 
few  hours  after,  his  complaints  were  all  gone,  and  the  exterior  dreffings  were 
flained  with  the  liquor,  oozing  through  them  ;  next  day  all  the  fymptoms 
of  a  mild  plentiful  fuppuration  were  feen,  and  the  cure  was  foon  com- 
pleted. 

The  circular  turns  of  the  bandage,  when  tight,  mufl  flop  the  return 
of  the  blood  in  the  cutaneous  veins ;  and,  by  making  thus  a  greater  refifl- 
ance  to  the  blood  in  the  arteries  which  anaftomofe  with  them,  will  occafion 
the  contracting  power  of  the  heart  and  arteries  to  dilate,  and  force  more 
blood  into  their  other  branches  ;  but  thefe  being  cut  in  the  amputation, 
will  pour  out  their  blood,  and  fo  an  haemorrhage  is  brought  on.  Analo- 
gous to  this  it  is,  that  when  a  ligature  is  put  round  the  arm  or  leg,  it 
becomes  all  red  below,  the  lateral  branches  having  much  more  blood 
thrown  then  into  them  than  they  had  when  the  circulation  was  free.  It 
can  be  to  this  caufe  only,  that  a  phenomenon,  which  furprifes  many  fur- 
geons,  is  owing  :  to  wit,  after  drefTmg  a  wound  according  to  art,  it 
bleeds  ;  upon  taking  off  all  the  dreffings,  not  a  drop  comes  out.    If  the 
furgeon  wifely  thinks  to  prevent  any  further  blooding,  by  ftill  a  tighter 
bandage,  the  hemorrhage  is  greater,  unlefs  he  will  choofe  to  rifle  a  morti- 
fication.   To  fatisfy  fomc  gentlemen  fully  of  the  truth  I  argue  for,  I  took 
the  management  of  a  tourniquet  while  the  amputation  of  a  thigh  was  per- 
forming :  after  the  large  arteries  were  all  flitched,  I  let  loofe  the  tourni- 
quet, 
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quet,  and  fcarce  any  drops  of  blood  fell  from  the  flump.  I  then  gra- 
dually twilled  the  tourniquet ;  whenever  it  became  a  little  tight,  the 
whole  furface  of  the  wound  feemed  oozing  orifices  of  veffels.  I  twifled 
it  again  fully,  and  flopped  them  all ;  then  untwifting  gradually,  mowed 
them  the  fame  bubbling  fcene,  till  the  tourniquet  was  quite  loofe,  when 
no  more  blood  came. 

From  the  whole,  I  would  conclude,  that  no  more  is  required  of  the 
bandage  than  to  prefs  the  other  dreffings  very  gently  to  the  wound.  If 
a  furgeon  is  to  fall  into  any  of  the  extremes,  of  too  loofe  or  too  tight 
bandage,  the  former  will,  in  my  opinion,  do  much  lefs  harm  than  the 
latter. 

Our  Britifh  furgeons  would  do  well  not  to  be  fo  free  in  blood-letting 
as  the  French  operators  direct.  I  fhall  not  now  examine  whether  the 
French  conftitutions  require  this  evacuation  more  than  we  do  ;  or  whe- 
ther fo  frequent  and  plentiful  evacuations  of  blood  is  a  faulty  practice 
among  them,  introduced  at  firft  by  a  miflaken  theory,  and  prevailing 
afterwards  by  cuflom :  but  this  is  certain,  that  though  blooding  is  ex- 
ceedingly necefTary  in  plethoric  habits  that  undergo  the  amputation,  and  is 
the  grand  remedy  when  fever  and  inflammation  feize  a  patient  after  this 
operation,  it  is  by  no  means  a  general  rule,  that  all  who  fuffer  amputa- 
tion fhould  be  let  blood  of  either  before  or  after  the  operation ;  for  I 
have  in  many  inftances  feen  the  cure  performed  without  one  bad  acci- 
dent, when  the  patient  has  fcarce  loft  two  ounces  of  blood  in  the  opera- 
tion, and  was  neither  blooded  before  nor  after  it ;  and,  on  the  contrary, 
I  have  obferved,  in  the  hofpitals  at  Paris  and  elfewhere,  people  fink  un- 
der the  lofs  of  blood,  dying  with  cedematous  fwellings  in  feveral  parts. 

What  I  find  had  induced  practifers  to  imagine,  that  in  amputations 
there  was  a  greater  neceffity  of  letting  blood  than  in  other  wounds  of 
equal  extent  with  the  flump,  is  their  fuppofing,  that,  immediately  upon 
a  limb's  being  taken  off,  the  remaining  arteries  of  the  body  are  obliged 
to  circulate  the  quantity  of  blood  they  contained  before,  with  the  addi- 
tion of  what  was  fent  to  the  amputated  member  ;  which  additional 
quantity  they  pretend  to  relieve  them  of  by  vensefe£tion :  but  when  it  is 
confidered  that  the  amputated  member  takes  away  its  proportion  of  the 
liquors  of  the  body  with  it,  and  therefore  leaves  no  more  in  the  other  vef- 
fels 
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fels  than  they  contained  before,  the  reafon  for  this  practice  rmift  ceafe. 
For  fome  days  after  the  operation,  the  patient  is  always  kept  on  a  fpare 
low  diet,  to  prevent  any  fulnefs ;  and  confequently  there  is  no  occafion 
for  blooding  in  the  firft  days  after  an  amputation,  on  account  only  of  any 
plethora  the  lofs  of  a  limb  can  be  fuppofed  to  bring  on.  Afterwards, 
indeed,  when  the  patient  comes  to  recover  his  appetite,  and  a  fuller  diet 
is  allowed,  it  is  reafonable  to  think  a  plethora  may  be  brought  on  by  the 
chylopoietic  vifcera  preparing  a  great  quantity  of  chyle  to  be  mixed  with 
the  blood,  whofe  vefTels  will  be  too  much  crowded,  becaufe  of  the  want 
of  thofe  that  have  been  cut  off.  For  which  reafon,  it  is  neceffary  for  all 
who  ,have  loft  a  large  member,  after  their  recovery,  to  ufe  a  fpare  diet, 
or  to  make  frequent  evacuations,  otherwife  they  will  probably  be  fubject 
to  the  plethoric  difeafes. 

The  cafes,  then,  in  which  blood-letting  is  required  after  amputation, 
are,  when  the  patient  is  of  a  full  habit  of  body,  and  has  loft  little  blood 
before  or  in  the  time  of  the  operation ;  or  when  there  is  violent  pain  or 
fwelling  in  the  member,  without  being  occafioned  by  any  application 
made  to  the  flump  ;  or  when  the  pulfe  becomes  very  quick  and  ftrong, 
with  heat,  third,  and  other  feverifh  fymptoms  ;  then  indeed  blood- 
letting, fuited  in  quantity  and  repetition  to  the  fymptoms  and  flrength  of 
the  patient,  is  abfolutely  neceffary.  But  if,  in  the  firft  three  or  four  days 
after  the  operation,  the  pulfe  is  only  a  little  more  frequent  than  ordinary, 
without  violent  pain  or  other  bad  fymptom,  a  low  diet,  with  cooling 
drinks  and  laxative  clyfters,  if  the  patient  is  coftive,  will  be  fufficient. 

It  may  perhaps  feem  furpriling,  that  I  have  not  mentioned  haemorrhage 
as  one  of  the  fymptoms  which  require  vensefection,  the  remedy  univer- 
fally  employed  for  checking  or  flopping  haemorrhagies.  My  reafon  for 
this  omiffion,  is  the  opinion  I  have,  that  haemorrhage,  after  amputation, 
feldom  requires  blood-letting ;  nay,  that  the  common  practice  is,  perni- 
cious in  moft  fuch  cafes. — Vigorous  plethoric  patients  have  haemorrhage, 
either  from  neglecting  to  tie  fome  of  the  large  vefTels,  for  which  ligature 
is  proper ;  or  from  too  tight  bandage,  which  muft  be  taken  away  or  cut ; 
or  from  fever,  for  which  I  have  directed  blood-letting :  but  by  far  the 
greater  number  of  thofe  who  undergo  amputation  of  the  larger  extremi- 
ties are  weak,  emaciated,  and  more  or  lefs  hectic  from  tumours  or  ulcers 
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of  long  continuance.  Thefe  perfons  veflels  are  fo  lax,  and  their  blood 
is  fo  thin,  that  their  {tumps  often  bleed,  during  the  time  of  the  cure, 
from  a  number  of  imperceptible  orifices.  Venaefection  exhaufts  the  fmall 
remains  of  blood  and  ftrength  of  fuch  patients,  and  increafes  both  cau- 
fes  of  the  haemorrhage.  To  fuch,  therefore,  I  order  pidv.  cort.  Peruvian. 
with  pidv.  Jlyptic.  feveral  times  a-day,  claret  warmed  with  cinnamon, 
mace,  or  nutmeg,  as  a  cordial  to  be  taken  frequently ;  and  I  caufe  thefe 
fpiceries  and  wine  to  be  mixed  with  their  food.  The  records  of  the  In- 
firmary contain  feveral  hiftories  of  poor  patients  who  were  brought  from 
the  brink  of  the  grave  by  this  method. 

The  phyficians  and  furgeons  of  the  Royal  Infirmary  here  have  always 
followed  the  method  above-mentioned,  and  have  not  loft  one  patient  of 
fourteen  who  have  had  amputations  of  the  larger  extremities  performed. 

Since  thefe  fourteen,  there  have  been  eighty-five  more  patients  in  the 
Infirmary,  who  had  the  like  operations  performed  on  them,  of  whom 
-eight  died.  Two  of  thefe  eight  had  violent  contufions  on  their  bodies, 
and  the  limbs  had  a  mortification  in  them.  The  other  fix  were  all  ema- 
ciated with  hectic  fymptoms  before  the  operation,  and  furvived  it  feveral 
weeks  or  months  ;  fo  that  the  death  of  none  of  them  can  reafonably  be 
imputed  to  the  operation. 

It  is  generally  too  foon  to  take  off  the  firft  drefiings  on  the  fecond, 
third,  or  even  fourth  day  after  an  imputation  ;  for  they  (till  adhere  to  the 
wound,  and  cannot  be  brought  away  without  pain  and  bleeding :  And 
there  being  no  fuch  effectual  fuppurative  as  the  liquor  fent  out  from  the 
wound,  the  fifth,  fixth,  or  feventh  day,  is  generally  foon  enough  for  re- 
moving the  drefiings.  If  the  fmell  of  the  ichor  of  the  wound  becomes  in 
the  mean  time  very  ftrong  and  offenfive  to  the  patient,  it  may  be  necef- 
fary  to  cut  the  band,  and,  with  the  affiftance  of  fcifTars,  to  take  off  the 
compreffes  and  exterior  part  of  the  lint,  on  the  third  or  fourth  day,  and 
to  apply  clean  things  in  their  place ;  but  the  lint  next  to  the  wound 
ought  not  to  be  removed  till  the  fuppuration  moiftens  and  feparates  it. 

At  the  fecond  drefling,  there  is  no  occafion  for  any  other  fuppurant, 
than  not  to  be  too  anxious  in  cleaning  off  the  pus  that  adheres  to  the 
flump,  all  moifture  upon  the  fkin  being  carefully  dried,  to  prevent  exco- 
riation. 

.3  P  Nothing 
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Nothing  contributes  afterwards  more  to  a  fpeedy  cure  than  drefling 
feldom :  The  rule  that  might  be  taken  from  nature  is,  to  wait  till  the  pa- 
tient is  fenfible  of  an  uneafy  itching  in  the  wound ;  which  {hews  the  pus 
is  beginning  to  turn  acrid,  which  commonly  happens  every  fecond  or 
third  day.  And  as  I  hinted  formerly,  an  equal  gentle  compreffion  is  of 
great  ufe  in  keeping  up  a  right  fuppuration,  and  preventing  the  growth 
of  fpungy  flem. 

If  the  threads  with  which  the  arteries  were  tied  mould  remain  too  long, 
(that  is,  three  weeks  or  a  month,  according  to  the  largenefs  of  the  artery), 
and  the  newfprouting  flem  covers  the  ligatures,  they  had  befi  be  cut  out, 
left,  by  the  growing  of  the  flefh,  they  mould  become  fo  much  covered 
that  they  can  fcarce  be  come  at,  and  linuous  ulcers  mould  be  formed  to 
prevent  a  cure.  The  beft  method  of  making  this  excifion  is,  to  take  hold 
of  the  depending  threads,  and  to  introduce  a  probe  or  fmall  directory  a- 
long  them,  till  it  enters  the  noofe;  which  is  ealily  known  by  drawing  the 
noofe  very  cautiouily  outwards  with  them,  for  the  refiftance  which  the 
thread  makes  will  very  plainly  be  felt.  Upon  the  probe  or  directory, 
Aide  in  one  blade  of  a  pair  of  fcifTars  a  little  opened,  till  the  point  of  it  is 
where  the  other  inftrument  was,  and  the  point  of  the  other  blade  is  con- 
fequently  on  the  outfide  of  the  noofe  when  it  is  imped  in  two,  and  is 
eafily  drawn  out.  In  bringing  the  threads  away  in  this  cautious  manner,, 
there  is  no  danger  of  bringing  on  an  haemorrhage  from  the  artery  round 
which  the  thread  had  been  tied;  for  long  before  this  time,  fo  much  of 
what  was  taken  at  flrft  into  the  noofe  muft  have  fallen  off,  to  make  it 
quite  Ioofe,  and  without  any  effect  upon  the  artery,  » 

If  the  patient  is  of  a  tolerable  habit  of  body,  and  is  managed  in  the 
manner  above  defcribed,  dry  lint,  and  fometimes  touching  the  fprouting 
flefh  with  lunar  cauftic,  are  all  the  medicines  neceffary  towards  a  com- 
plete cure,  without  any  exfoliation  of  the  bone ;  which  the  rargeon  ought 
to  be  fb  far  from  endeavouring  to  promote,  unlefs  he  fees  the  bone  corrupted 
by  fome  accident  or  mifmanagement,  that,  on  the  contrary,  it  mould  be 
his  ftudy  how  to  prevent  it.  The  common  methods  for  which,  as  alfo 
for  procuring  an  exfoliation,  are,  in  my  opinion,  very  faulty.  Of  the 
fourteen  who  fufferd  amputation  in  the  Infirmary,  there  was  no  exfo- 
liation from  any  of  their  bones,  except  from  the  thigh-bone  of  Alexander 
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Sheppard  {a).  In  two  others,  Ifabel  Blackader  and  John  M'Millan,  who 
had  the  amputation  alfo  performed  above  the  knee,  towards  the  end  of 
their  cure  there  was  a  very  fmall  piece  or  two  of  bone  obferved  among 
the  pus :  but  in  no  other  was  there  any  thing  like  bone  feen  to  come  off, 
though  in  fome  of  them  it  was  thought  altogether  improbable  to  prevent 
fome  corruption  and  confequent  feparation  of  a  part  of  the  bone ;  parti- 
cularly in  Margaret  Cleghorn,  whofe  tibia  and  fibula  were  fo  fpongy  at 
the  place  of  amputation  below  the  knee,  that,  had  their  condition  been 
known  before,  the  knife  might  have  been  made  to  cut  them  through  as 
well  as  the  teguments  and  mufcles.  Notwithstanding  which,  and  a  bad 
heclic  habit  of  body,  both  bones  were  quite  covered  with  flefli  at  the 
third  or  fourth  drefling,  the  wound  healed  foon,  and  the  cicatrice  has  re- 
mained now  firm  feveral  years. 

In  thefe  remarks  on  amputations,  I  have  blended  the  rules  of  manage- 
ment fo  with  reafoning,  that  feveral  readers  will  not  at  firft  have  a  full 
orderly  view  of  all  the  fteps  to  be  taken  in  performing  this  operation  after 
the  manner  I  have  propofed;  nor  do  I  defign  to  fum  up  the  agenda,  on 
purpofe  that  thofe  who  have  moft  need  of  rules,  I  mean  the  young  furgeons, 
may  have  them  more  firmly  fixed  in  their  memories,  by  taking  the 
trouble  to  compare  what  they  read  in  the  books  of  chimrgical  operations 
with  what  has  been  faid  here,  and  then  to  form  for  themfelves  a  complete 
defcription  of  the  whole  operation  and  method  of  cure,  by  following  the 
order  I  have  done,  but  fupplying  from  their  books  what  is  here  fuper- 
ficially  pafled  over  as  being  common,  and  changing  the  ordinary  direc- 
tions for  fuch  of  mine  as  they  fhall  think  reafonable  and  confirmed  bv 
practice. 

(«)  See  No  jg.ftipra. 
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HISTORIES 

O  F 

Collections  of  Bloody  Lymph  in  Cancerous  Breasts. 

NO  mention  being  generally  made  by  chirurgical  writers  of  a  collec- 
tion of  bloody  lymph  in  the  breafts  of  women,  as  a  confequence  or 
attendant  of  the  fcirrhous  or  cancerous  tumours  of  thole  glandular  parts, 
the  following  hiftories  of  fuch  cafes  may  at  leafl  teach  practifers  to  know 
when  they  meet  with  fuch  a  difeafe,  and  may  fave  them  from  being  ac- 
cufed  of  deftroying  their  patients  by  their  ignorance. 

I.  A  woman  about  fifty  years  of  age  mowed  me  her  right  breaft,  in  the 
exterior  fide  of  which  there  was  a  large  very  hard  unequal  tumour,  in 
which  fhe  frequently  felt  a  fharp  pain.  In  the  hollow  of  the  arm-pit  was 
fuch  another  hard  tumour.  Both  of  them  had  increafed  very  flowly. 

I  ordered  her  to  be  let  blood  of,  to  take  a  cooling  purgative  ptifan 
once  a-week,  and  to  live  on  a  fpare  cooling  diet,  which  foon  made  the 
pains  eafier.  Some  people,  however,  having  promifed  to  make  a  complete 
cure  of  her  breaft,  prevailed  on  her  to  apply  warm  fuppurative  cataplafms 
to  the  part;  which  brought  a  fluctuation  of  liquor  that  was  believed  to  be 
a  complete  fuppuration,  till  it  broke,  when,  as  the  woman  and  her  rela- 
tions informed  me,  about  four  pounds  of  bloody  water  ran  out:  After 
which  the  woman  wa9  in  conftant  violent  racking  pain,  which  made  her 
again  defire  me  to  vilit  her.  Near  the  arm-pit,  there  was  then  an  orifice 
which  could  admit  three  fingers  at  once,  that  was  the  entry  to  a  very 
large  hollow  ulcer,  from  which  there  was  a  conftant  difcharge  of  abomi- 
nably flinking  watery  fanies.     Upon  preffmg  the  fac,  I  made  feveral 
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fpoonfuls  of  this  liquor  to  run  out.  The  woman  was  fo  weak  that  me  could 
not  turn  herfelf  in  her  bed,  to  which  fhe  was  confined ;  her  pulfe  was 
very  quick  and  low ;  me  had  a  diarrhoea,  night- fweats,  and  cough ;  and 
was  kept  conftantly  awake  by  the  {harp  pains  of  the  fore. 

To  make  her  fomewhat  eafier  the  fhort  time  fhe  had  to  live,  I  made 
tepid  role-water,  with  a  little  vinegar,  brandy,  and  liquid  laudanum,  to 
be  injected  into  the  fac  frequently;  and  gave  her  a  cordial  julep,  with 
fome  laudanum  to  be  taken  fometimes :  By  which  the  pain  was  blunted 
during  the  two  days  more  fhe  lived. 

II.  My  advice  was  afked  for  a  middle-aged  woman  living  in  the 
country,  who  had  been  two  years  fenfible  of  a  hard  tumour  in  the  upper 
part  of  her  left  breaft,  which  was  very  fmall  in  the  beginning,  but  was 
increafed  gradually  to  a  great  bulk,  notwithstanding  different  medicines 
fhe  had  taken,  and  the  application  of  mercurial  and  gummous  plafters,  &c. 
The  cutaneous  veins  of  this  breaft  were  turgid;  the  fkin  was  become  red;, 
lancinating  pains  often  pierced  through  the  tumour,  which  was  very  hard, 
At  the  time  of  the  menftrual  evacuation,  the  tumour  became  fo  large  as 
to  appear  to  be  fixed  to  the  ribs,  upon  plentiful  blood-letting  fubfided, 
and  was  again  moveable. 

My  opinion  was,  that  either  the  breaft  fhould  be  extirpated  :  or,  if 
that  was  not  confented  to,  by  general  evacuations  and  a  low  diet,  the  in- 
creafe  of  the  tumour  fhould  be  retarded  ;  and  by  a  cooling  lotion,  fuch 
as  acet.  lethargyr.  diluted  with  water,  the  inflammation  of  the  fkin  mould 
be  prevented. 

Some  time  after,  my  correspondent  wrote  to  me,  that  the  tumour  had 
fuddenly  increafed  to  a  very  great  bulk,  with  an  increafe  of  the  pain : 
that  it  then  became  foft  in  fome  parts,  with  a  fluctuation  of  liquor,  while 
the  hard  tubercles  were  felt  at  other  parts  :  that  at  length  the  whole  tu- 
mour became  red,  foft,  and  full  of  liquor  ;  and  had  been  opened  at  the 
lower  part,  when  two  pounds  of  a  bloody  water,  which  had  no  fmell, 
were  evacuated. 

Next  day  the  pain  was  much  more  violent  than  formerly  ;  the  wound 
had  a  cadaverous  fmell ;  and  the  fuperior  part  of  the  breaft  was  ftill  tur- 
gid with  liquor  :  To  evacuate  which,  another  incifion  was  made  ;  and, 
four  pounds  of  the  bloody  water  being  let  out,  the  breaft  became  very 
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flaccid,  the  pain  increafed  violently,  a  gangrene  appeared  on  all  the 
fldn  of  the  breaft,  and  next  morning  their  patient  died. 

When  the  breaft  was  difleded  afterwards,  it  was  found  to  be  an  empty 
bag  without  any  tumefied  gland  in  it. 

III.  A  middle-aged  woman,  mother  of  feveral  children,  who  had  al- 
ways been  of  a  weak  habit,  and  fubject  to  nervous  diforders,  having  ac- 
cidentally bruifed  her  right  breaft  flightly,  felt  foon  after  a  hard  tubercle 
toward  the  exterior  fide  of  that  breaft,  which,  notwithftanding  fome  pur- 
gatives and  aperient  decoctions  that  were  given  to  her,  increafed  confider- 
ably.  She  was  with  child  when  I  firft  faw  her  along  with  feveral  other 
gentlemen,  who  thought  the  extirpation  proper  :  But  her  condition  pre- 
vented its  then  being  performed  j  and  gentle  deobftruents,  with  mild  food, 
were  recommended. 

The  tumour  grew  bigger,  a  fmall  hard  knot  formed  below  the  edge 
of  the  pectoral  mufcle,  and  the  axillary  glands  tumefied  and  became 
hard. 

She  aborted  in  the  fixth  month  of  her  pregnancy ;  and  had  a  very  plen- 
tiful difcharge  of  lochia,  but  without  any  change  being  made  on  the  tu- 
mours. As  foon  as  fhe  had  recovered  from  the  abortion,  fhe  took  rhu- 
barb and  other  mild  purgatives  frequently  ;  her  menfes  returned  in  fuf- 
ficient  quantity  at  the  regular  periods ;  fhe  was  more  free  of  the  nervous 
diforders  than  fhe  had  been  for  a  confiderable  time  j  the  tumours  how- 
ever in  her  breaft  and  arm-pit  increafed  faft. 

After  the  whole  breaft  feemed  to  be  fcirrhous,  a  fluctuation  of  liquor 
was  perceived  in  feveral  places  toward  the  exterior  and  fuperior  part  of 
the  tumour,  and  fhe  complained  of  pricking  pains  in  it.  Soon  after,  the 
breaft  fwelled  faft,  the  fluctuation  was  felt  every  where  in  it,  and  the 
veins  of  the  fkin  became  very  large  and  varicous,  the  uneafinefs  from  the 
weight  and  pain  keeping  the  patient  almoft  entirely  from  fleep. 

The  teguments  at  laft  turning  red,  pointing,  and  fo  thin  that  they 
would  foon  have  been  opened  by  the  liquor,  a  very  fmall  lancet  was 
pufhed  into  a  depending  part  of  it  free  from  large  veins,  and  three  pounds 
of  a  blackifh  red  lymph  were  allowed  to  run  out ;  and  the  further  eva- 
cuation at  that  time  was  prevented  by  a  tent  adapted  to  the  fmall  orifice, 
fecured  by  a  piece  of  adhefive  plafter. 

The 
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The  liquor  which  was  drawn  off  had  no  fmell  j  and,  when  expofed  to 
heat,  coagulated  as  the  ferum  of  the  blood  does. 

The  patient  bore  the  evacuation  well,  and  was  eafier  than  ordinary  all 
day. 

Next  morning,  when  the  dre flings  were  removed,  the  jfkin  appeared 
of  a  natural  colour,  and  the  veins  were  all  contracted.  A  pound  of  the 
fame  fort  of  bloody  lymph  flowed  out  of  the  wound.  After  which  the 
glandular  part  in  the  middle  of  that  breaft  could  be  diftinctly  felt,  and 
did  not  feem  larger  than  the  glandular  part  of  the  other  breaft  ;  but  the 
tubercle  at  the  edge  of  the  pectoral  mufcle,  and  the  hardened  axillary 
glands,  were  as  large  as  ever. 

After  the  fecond  drefiing,  the  patient  complained  of  a  fharp  pain  near 
to  the  wound  y  which  being  fufpected  to  be  occafioned  by  the  point  of 
the  tent  touching  fome  of  the  glandular  parts,  now  when  the  breaft  was 
eollapfed,  it  was  changed  for  one  no  longer  than  would  go  no  deeper  than 
the  thicknefs  of  the  Hps  of  the  wound. 

Betwixt  this  third  and  the  fourth  drefiing,  the  lymph  oozed  at  the 
fides  of  the  tent,  and  had  fomewhat  of  a  putrid  fmell. 

On  the  fourth  day  after  the  opening,  the  teguments  were  fo  thin  as  to 
allow  the  original  tumour  in  the  exterior  part  of  the  breaft  to  be  diftinctly 
felt ;  and  it  feemed  rather  larger  than  when  it  began  to  be  concealed  by 
the  collection  of  lymph. 

On  the  fifth  and  fixth  day,  there  was  little  change  ;  only  the  lymph 
became  more  fcetid,  and  more  of  an  afhy  colour- 
Seventh,  the  large  tumour  of  the  breaft  felt  fofter. 

Eighth,  the  quantity  of  lymph  was  lefs,,  and  fome  tolerably  good  pus 
came  out  upon  the  tent..  The  fmell  and  conftant  oozing  of  the  lymph- 
being  uneafy  to  the  patient,  afponge  dipt  in  aq.  calc.  and  aq.  Regin.  Hun- 
gar,  and  afterwards  preffed  near  dry,  was  laid  over  the  breaft. 

During  the  eleven  following  days  the  appearances  mended  ;  for  the 
quantity  of  liquor  flowing  by  the  orifice  decreafed,  its  fmell  became  lefs 
fcetid,  and  its  confiftence  was  nearer  to  that  of  pus ;  at  the  fame  time  the 
large  tumour  became  lefs  and  fofter. 

Afterwards  frequent  fuppurations  came  on  in  different  parts  of  the  te- 
guments :  The  glandular  tumour  increafing,  the  pain  deprived  the  pa- 
tient 
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dent  of  fleep,  and,  with  the  evacuation,  wafted  her,  took  away  her  ap- 
petite, and  made  her  gradually  weaker ;  fo  that,  after  fuffering,  for  two 
months  more,  all  the  uneafinefs  which  commonly  attends  ulcerated  cancers, 
fhe  died. 

IV.  A  woman  who  had  born  feveral  children,  being  again  with  child 
in  1733,  the  37th  of  her  age,  obferved  the  nipple  of  her  right  bread 
drawn  inwards,  fo  that,  when  fhe  was  brought  to  bed,  the  child  could 
not  catch  hold  of  it  to  fuck  it. 

When  this  child  was  a  year  old,  the  mother  was  fuddenly  frightened 
when  her  menfes  were  on  her  ;  which  put  them  away,  and  fhe  never  after 
had  any  return  of  them. 

In  March  1739,  fhe  recovered  from  a  dangerous  fever ;  foon  after 
which,  me  was  expofed  to  cold,  and  was  violently  in  wrath,  fear,  and 
grief,  receiving  at  the  fame  time  a  bruife  on  her  right  breaft.  This 
fhock  confined  her  to  her  bed  three  months  ;  and  foon  after  it,  lhe  per- 
ceived a  fmall  painful  red  tumour  in  the  inferior  exterior  part  of  the  right 
breaft,  which  fhe  neglected. 

In  the  end  of  July  1 740,  when  I  faw  her  flrft,  the  right  breaft  was  very 
large  and  hard,  with  fuch  fharp  pain  that  fhe  flept  none ;  the  veins  of 
the  fldn  were  varicous,  and  the  nipple  was  fhrunk  out  of  light :  I  how- 
ever felt  a  fluctuation  in  it,  and  judged  it  to  be  fuch  a  cafe  as  the  pre- 
ceding. 

Next  day,  July  31ft,  I  made  a  young  gentleman,  my  pupil,  put  a  fmall 
lancet  in  the  inferior  anterior  part,  where  it  was  thinneft  and  mo  ft  pro- 
minent. He  let  out  eight  ounces  of  a  bloody  lymph,  without  fmell, 
but  fait  when  tailed ;  which,  held  in  a  fpoon  over  a  candle,  coagulated. 
A  very  ftiort  tent  was  put  into  the  orifice,  fecured  from  going  into  the 
cavity  by  a  thread,  and  hindered  from  coming  out  by  an  adhefive  plafter. 
She  flept  better  that  night,  having  lefs  pain. 

Auguft  1  ft,  Four  ounces  of  the  fame  fort  of  lymph  ran  out,  the  tu- 
mour was  lefs,  the  fldn  was  of  a  natural  colour,  and  the  veins  were  con- 
tracted. A  little  lime-water  and  melrofe  were  injected  tepid  into  the  ca- 
vity of  the  ulcer. 

Auguft  3.  Two  ounces  and  an  half  of  liquor  ran  out  of  the  fore  :  This 
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liquor  was  more  of  a  purple  colour,  and  lefs  fait  to  the  tafte.    It  was 

dreffed  as  formerly. 

4th,  The  tumour  felt  as  if  divided  in  the  middle,  and  as  if  it  were  fall- 
ing to  pieces ;  her  appetite  was  better,  the  pain  lefs ;  an  ounce  of  liquor 
ran  out ;  the  dreffings  the  fame. 

5th,  She  underwent  what  the  women  call  a  weed,  which  refembles  the 
paroxyfm  of  an  ague.  This  day  the  liquor  evacuated  at  the  fore  was  in 
greater  quantity,  thinner,  darker  coloured,  more  foetid,  and,  when  held 
in  a  fpoon  over  a  candle,  did  not  coagulate.  By  drinking  plentifully  of 
thin  warm  liquor,  ftie  had  a  profufe  fweat,  which  carried  off  the  weed. 

6th,  The  tumour  was  harder,  the  pain  greater,  the  liquor  foetid ;  a 
little  digeftive  was  added  to  the  injection. 

Two  months  attempts  were  made  to  melt  down  the  hardnefs  ;  but  fa 
unfuccefsfully,  that  it  increafed,  became  more  painful,  and  wafted  her : 
yet  fhe  abfolutely  all  the  while  refufed  to  let  it  be  cut  off.  Her  left  breaft 
then  inflamed,  was  foon  brought  to  fuppuration  by  proper  applications, 
and  cured  in  few  days. 

Soon  after,  five  fmall  tubercles  were  obferved  in  the  right  arm-pit : 
which  difappeared  in  a  few  days,  upon  a  fungous  excrefcence  thrufting 
out  at  the  orifice  in  the  breaft  of  the  fame  fide,  and  fome  long  tough  fub- 
ftances  coming  out  with  the  matter. 

Some  days  after,  a  foft  equal  tumour,  about  the  fize  of  a  large  nut- 
meg, without  pain  or  difcolouring,  ftarted  up  at  the  interior  fide  of  the 
affected  breaft,  the  fungus  in  the  orifice  having  retired  at  the  fame  time, 
and  the  lips  retorting,  with  all  the  very  bad  fymptoms  of  an  ulcerated 
cancer :  which  in  a  fhort  time  made  her  fo  miferable,  that  fhe  was  con- 
tent to  fubmit  to  the  amputation  of  the  breaft  ;  which  was  done  fuccefs- 
fully  by  the  fame  young  gentleman  who,  under  my  directions,  had  ta- 
ken care  of  her  from  the  beginning. 

Some  months  after  the  wound  was  firmly  cicatrized,  and  fhe  ftrong 
and  well,  fome  knots  began  to  appear  in  the  arm-pit,  and  at  the  edge  of 
the  pectoral  mufcle.  She  was  frighted  for  more  cutting ;  and  let  them  in- 
creafe  and  fpread,  till  now  fhe  feems  to  be  in  the  way  of  fuffering  all  the 
miferies  of  a  cancer  that  cannot  be  taken  away.  My  prognoftic  was  too 
much  verified  in  this  patient. 

3  The 
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The  quick  return  of  the  cancerous  knots,  after  the  extirpation  of  the 
bread  in  this  cafe,  calls  to  my  remembrance  a  problem  which  I  have 
often  wifhed  to  have  a  folution  of,  Whether  ought  cancerous  tumours  to 
be  extirpated,  or  ought  the  palliative  method  only  to  be  followed  when 
they  cannot  be  refolved  ? 

The  refolution  of  a  cancer  I  acknowledge  to  be  very  rare ;  but  having 
feen  two  fuch  tumours,  or  at  leaft  what  I  judged  to  be  fuch,  cured,  I 
would  not  exclude  the  fuppofition  altogether. 

To  encourage  others  to  tell  their  experience  and  opinion,  I  mail  give 
mine. 

Of  near  fixty  cancers,  which  I  have  been  prefent  at  the  extirpation  of, 
only  four  patients  remained  free  of  the  difeafe  for  two  years.  Three  of 
thefe  lucky  people  had  occult  cancers  in  the  breafts,  and  the  fourth  had 
an  ulcerated  cancer  of  the  lip. 

The  difeafe  does  not  return  always  to  the  part  where  the  former  tu- 
mour was  taken  away ;  but  more  frequently  in  the  neighbourhood,  and 
fometimes  at  a  considerable  diftance. 

Upon  a  relapfe,  the  difeafe  in  thofe  I  faw  was  more  violent,  and  made 
a  much  quicker  progrefs  than  it  did  in  others  on  whom  no  operation  had 
been  performed. 

When  an  ulcerated  cancer,  that  can  be  extirpated,  is  wafting  the  pa- 
tient fo  faft,  that  it  mult  bring  death  in  a  fhort  time,  there  feems  little 
doubt  that  it  ought  to  be  taken  away,  as  the  only  means  of  prolonging 
life. 

If  an  occult  cancer  is  occafioned  to  a  young  healthy  perfon  by  a  bruife, 
or  fuch  other  external  caufe,  the  hope  of  efcaping  a  relapfe  would  per- 
fuade  us  to  extirpate  it. 

In  all  other  cancerous  cafes,  the  earneft  intreaty  of  the  patients  who 
have  had  the  danger  of  a  relapfe  fairly  explained  to  them,  and  not  the 
furgeon's  perfuafions,  mould  make  the  extirpation  be  undertaken. 

My  practice  continues  to  confirm  what  I  have  here  faid  (which  was 
written  feveral  years  ago)  concerning  the  frequent  return  of  cancers,  not- 
withftanding  many  attempts  of  different  kinds  to  prevent  it.  Courfes  of 
mercury,  drinking  the  deco&ion  of  guajac,  aperient  roots,  millepedes,  and 
fuch  other  attenuants  and  deobftruents,  did  no  good.    What  did  moft 
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fervice,  was  the  keeping  a  part  of  the  wound,  made  in  the  extirpation, 
open  in  the  form  of  a  perpetual  hTue ;  which  retarded  the  return  fo  long 
in  fome  patients,  that  I  flattered  myfelf  I  had  at  laft  hit  on  the  preferva- 
tive  againft  a  relapfe.    But  even  in  this  I  have  been  difappointed. 

Since  the  above  was  firft  written  *,  I  have  feen  many  cancers  return 
after  extirpation ;  and  very  few  that  did  not  return,  notwithstanding 
the  ufe  of  mercury,  guajac,  millepedes,  verruca  equina,  and  a  variety  of 
other  medicines,  which  were  given  with  a  defign  of  freeing  the  blood  of 
the  cancerous  matter.  One  woman,  who  had  a  large  cancerous  mamma 
extirpated,  had  part  of  the  wound  kept  open  in  form  of  a  perpetual  uTue, 
and  remained  long  without  a  relapfe ;  which  made  me  hope  fuch  drains 
would  be  prefervatives  againft  a  return  of  fcirrhous  tumours  :  but  they 

have  failed  in  feveral  other  cafes.  Sea-water,  taken  frequently  in  fuch 

quantity  as  to  purge  gently,  is  faid  to  have  difcufTed  fcirrhous  tumours  j 
but  I  do  not  know  that  fufficient  trials  of  it  have  yet  been  made. 

*  Originally  inferted  in  the  Edin.  Med.  Efiays. 
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Cure  of  an  Ulcer  of  the  Lungs  by  Blood-letting. 

THE  ulcer  of  the  lungs  is  a  difeafe  fo  frequently  fatal,  that  fome  of 
the  ableft  phyficians  make  it  a  queftion,  whether  ever  a  consump- 
tion from  that  caufe  has  been  cured.  And  indeed  whoever  confiders  the 
important  office  of  this  vifcus,  its  fpungy  texture,  its  perpetual  motion, 
and  the  particular  rapidity  with  which  the  copious  blood  pours  through 
its  vefTels,  will  not  be  greatly  furprifed  that  a  fuppuration  here  fhould  fo 
little  yield  to  the  efforts,  of  phyfic. 

A  good  many  different  methods  of  cure  have  been  tried ;  but  none  of 
them  is  much  celebrated  for  its  fuccefs.  A  new  one  has  been  lately  recom- 
mended ;  which,  in  my  humble  opinion,  is  by  no  means  abfurd,  I  mean 
that  of  frequent  bleeding  in  fmall  quantities. 

Young  people  of  plethoric  habits,  and  fuch  as  have  been  accuftomed 
to  frequent  blood-lettings,  are  very  often  fubjedt  to  this  difeafe ;  and  in 
thefe  it  is  to  be  generally  obferved  moft  acute,  and  to  Aide  on  the  fafteft 
to  its  cataftrophe.  In  fuch  patients,  I  mould  take  Dr  Dover's  method  of 
cure  to  be  extremely  reafonable,  efpecially  if  it  is  ufed  with  proper  cau- 
tions, and  before  the  conflitution  is  much  drained  of  its  natural  fluids. 

I  (hall  offer  the  reafons  that  occur  to  me  in  behalf  of  this  doctrine* 
Any  body,  I  believe,  will  allow,  that  to  heal  the  ulcer  is  to  cure  the  dif- 
eafe ;  and  this  method,  I  think,  bids  as  fair  to  do  that  as  any.  It  is 
granted  on  all  fides,  that  fome  degree  at  leafl  of  a  fever  is  neceffary  to 
the  making  of  pus ;  and  that  the  quantity  of  pus  will  always  be,  ceteris 
paribus,  in  proportion  to  the  force  of  the  heart.  It  is  likewife  undeniable, 
that  the  more  the  circulation  is  hurried,  the  conflitution  is  the  more 
heated,  the  purulent  matter  acquires  the  greater  virulency,  becomes  the 
fooner  thin,  and  is  the  fafter  reforbed  ;  while  in  the  mean  time  the  circu- 
lating fluids  are  attenuated,  exalted,  and  expelled  the  falter.    Thus  the 
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whole  train  of  hectic  fymptoms  is  very  remarkably  influenced,  or  rather 
their  degree  of  virulence  is  entirely  determined,  by  the  velocity  of  the 
blood.  The  reforbed  pus  occafions  the  hectic  fever,  and  that  again  pre- 
pares new  pus  ;  that  is  to  fay,  fupplies  frelh  fuel  to  the  difeafe.  And 
thus  the  Struggle  is  maintained  till  the  heart  ceafes  to  beat. 

Now,  as  blood-letting  is  the  moft  effectual  way  to  abate  the  force  of 
the  heart,  it  muft  of  courfe  diminifh  the  quantity  of  pus,  and  alleviate 
all  the  bad  fymptoms  that  owe  their  origin  to  this  fomes.  The  mere  Sub- 
tracting of  acrimonious  blood,  too,  feems  to  be  no  defpicable  advantage, 
lince  this  diminution  may  eafily  be  repaired  by  the  addition  of  more  lau- 
dable juices  from  the  aliments ;  which,  in  this  cafe,  ought  always  to  be 
of  a  mild  kindly  nature,  eafily  elaborated,  and  for  the  moft  part  acefcent, 
to  be  administered  frequently,  and  in  Small  quantities  at  a  time.  And, 
befides,  if  bleeding  takes  off,  or  considerably  abates,  the  hectic  fever,  it 
may  come  to  be  of  no  real  expence  at  all,  Since  by  this  means  the  great 
wafte  of  fluids,  by  colliquative  fweats,  or  diarrhoea,  will  be  faved.  For 
which  reafons  it  might  perhaps  be,  with  proper  cautions,  ventured  upon, 
even  in  patients  that  are  already  pretty  much  exhausted  :  feeing  it  is  cer- 
tain, that  their  veffels  are  Still  exquifitely  full,  and  may,  in  proportion  to 
their  contracted  ftate,  even  fuffer  a  plethora  ;  which  appears  often  in 
the  weaker  fex,  who  are  frequently  vifited  with  regular  returns  of  their 
menfes  to  the  very  laft  ftage  of  the  difeafe,  notwithftanding  all  the  lofs 
they  undergo  by  plentiful  colliquative  difcharges. 

But  the  good  fuccefs  of  riding,  and  other  exercifes,  in  the  cure  of  con- 
sumptions, may  be^objected  to  this  reafoning,  Since  thefe  concuflions  and 
agitations  of  the  body  fhould,  according  to  this  fcheme,  by  accelerating 
the  motion  of  the  blood,  rather  aggravate  the  malady,  and  Spur  it  on  to 
its  laft  fatal  ftage,  than  contribute  to  its  cure.  This  fact,  at  firft  fight, 
feems  to  {hake  the  doctrine  here  advanced ;  but,  when  more  narrowly 
confidered,  I  am  apt  to  think  it  rather  Strengthens  it :  For  befides  the  ad- 
vantages of  corroborating  the  flaccid  fibres,  and  compacting  the  melted 
fluids  into  a  juft  denfity,  there  is  perhaps  a  very  confiderable  one  procu- 
red from  thefe  exercifes,  by  their  enabling  the  veflels  to  throw  out  the 
purulent  miafmata  as  faft  as  they  are  taken  in ;  and  as  by  this  means  an 
accumulation  of  reforbed  pus  is  prevented,  the  hectic  paroxyfm,  during 
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which  the  ulcer  is  mod  fupplied  with  new  pus,  is  either  quite  cut  off,  or 
much  mitigated. 

In  a  word,  the  particular  violence  with  which  this  difeafe  is  obferved 
to  act,  and  the  uncommon  difpatch  with  which  it  proceeds,  in  plethoric 
habits  and  warm  conftitutions,  plainly  feems  to  indicate  this  practice  at 
leaft  in  fuch  patients. 

Blood-letting  will,  for  the  fame  reafons,  be  equally  juftifiable  in  all  in- 
ternal ulcers,  though  there  feems  to  be  the  greater!  necemty  for  it  when 
the  lungs  are  the  feat  of  the  difeafe,  upon  account  of  the  abundant  tor- 
rent of  blood  that  rolls  with  fo  much  fury  through  their  numberlefs  veffels. 

Before  I  put  an  end  to  this  paper,  I  muft  take  the  liberty  to  propofe  a 
few  queries,  concerning  the  management  of  confumptions  by  this  me- 
thod, which  I  fhall  fubmit  to  the  confideration  of  proper  judges. 

1 .  Whether  is  it  not  a  reafonable  piece  of  caution  to  abftain  from 
blooding,  as  long  as  there  are  any  well-grounded  fufpicions  of  abfceffes 
yet  unbroken  in  the  lungs,  fince  bleeding  in  that  cafe  would  only  weaken 
the  patient  to  no  purpofe  ?  And  whether  all  the  proper  methods  of  de- 
terging and  expectorating  ought  not  to  be  diligently  ufed  before  bleeding 
is  called  in  ? 

2.  Whether  it  is  not  the  moft  proper  time  to  let  blood  when  the  pa- 
tient is  pretty  much  recovered  from  the  fatigue  of  his  laft  paroxyfm,  after 
his  having  cleared  his  lungs  as  much  as  poflible  by  coughing  ? 

3.  Whether,  in  the  very  time  that  the  blood  fprings,  it  may  not  be 
advifeable  to  make  him  draw  in  gently  aftringent,  drying,  and  balfamic 
fleams,  fuch  as  of  myrrh,  maftic,  &c.  ? 

4.  Whether  the  more  volatile,  detergent,  and  antifeptic  medicines, 
fuch  as  aloes,  myrrh,  vinegar,  kindled  pitch,  fulphur,  &c.  might  not 
be  happily  conveyed  to  the  lungs  in  this  fhape  ? 

5.  Whether  there  may  not  frequently  be  harm  in  infifting  much  upon 
expectoration  ?  fince  by  this  means  the  ulcer  is  flill  kept  crude ;  the  plexus 
of  new  tender  veffels  is  broken  in  forming ;  the  lungs  are  robbed  of  that 
lymphatic  and  mucous  moiflure,  which  would  much  contribute  to  heal 
the  ulcer  (a) ;  and  their  nerves  are  laid  bare  to  every  ftimulating  caufe ; 

whence 

(a)  This  is  in  confequence  of  an  obfervation  made  in  an  Efi*ay  on  the  nutrition  of  Fcctu- 
fes,  Vol.  II.  Med.  Efiays,  or  No  XI.  of  this  Colkaion. 
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whence  an  inceffant  cough,  and  all  its  bad  effects.  May  not  antifeptic 
fleams,  and  a  mild  acefcent  diet,  iffues,  &c.  much  take  off  the  neceffity 
of  expectorating  medicines  ?  Are  mild  pacifies,  (the  preparations  of  our 
own  poppies,  efpecially  their  feeds,  in  form  of  emulfion),  mixed  in  fmall 
quantities  with  balfamic,  refrigerating,  and  gently  detergent  materials, 
to  be  allowed  only  at  night  ?  And  even  during  the  operation  of  the  pa- 
regorics, will  not  the  lungs,  (if  their  tone  is  not  much  enervated,  and 
the  opiates  are  not  too  ftrong),  when  their  veffels  begin  to  be  overbur- 
dened, be  fufficient,  of  their  own  accord,  in  moft  cafes,  to  expel  the  of- 
fending load,  without  the  afliftance  of  any  more  artificial  ftimulus  ? 
Does  not  the  fuccefs  of  opium  in  the  catarrh,  even  when  the  mucus  is 
very  thick  and  hard  to  be  difcharged,  warrant  this  practice,  and  even  in- 
vite us  to  it  ? 

Laftly,  would  not  the  bark,  and  other  medicines  that  corroborate  with- 
out ftimulating  much,  frictions,  and  gentle  exercife,  be  neceffarily  ufed 
at  the  fame  time  with  blooding,  to  affift  in  curing  the  hectic  fever, 
and  to  prevent  crudities,  hydropic  collections,  tumours,  and  other  bad 
fymptoms,  that  might  probably  be  introduced  by  lofs  of  blood  ? 


N°  23. 

An  uncommon  DROPSY  from  a  fteatomatous 

Omentum. 

Christian  Set  on  was  fubject  to  the  eryfipelas  in  her  legs  from  her 
youth.  At  3 1  years  of  age  fhe  married,  but  never  conceived.  Her 
menfes  left  her  when  fhe  was  39  years  old.  Three  years  after,  viz.  in 
July  1727,  fhe  perceived  her  belly  turning  bigger  than  naturally  it  ufed 
to  be,  which  £he  imagined  was  occafioned  by  a  draught  of  four  wine 
which  fhe  had  taken  two  years  before.  In  Augufl  following,  her  legs  alfo 
began  to  fwell,  when  fhe.  afked  the  advice  of  fome  phyfician.  He  or- 
dered her  feveral  purgatives  and  other  medicines  ;  notwithstanding  which, 
her  difeafe  increafed  very  faft. 

When  I  firft  faw  her  in  the  beginning  of  October,  her  belly  was  fwelled 
fo  big,  as  to  reach  down  beyond  the  middle  of  her  thighs  when  fhe  was 
fitting.  The  baftard  ribs,  and  regio  epgqftrica^  were  violently  protruded 
outwards,  and  the  point  of  the  xiphoid  cartilage  was  turned  directly  for- 
wards. Her  thighs  and  legs  were  cedematous,  and  double  their  natural 
thicknefs.  The  upper  part  of  the  trunk  of  her  body,  her  face,  and  fupe- 
rior  extremities,  were  greatly  emaciated.  She  had  no  appetite  for  food ; 
but  had  a  thirft,  though  not  violent.  Her  tongue  was  moift,  but  flimy. 
She  was  colli ve,  and  paffed  very  little  urine.  The  pulfe  was  weak  and  fre- 
quent. The  breathing  was  fo  difficult,  that  fhe  durfl  not  lie  down,  but  was 
obliged  to  fit  always  in  an  erect  pofture.  A  perpetual  cough,  night  and 
day,  kept  her  from  fleep  j  and  with  the  cough  fhe  fpit  up  a  thick  mucus. 
She  was  fo  weak  as  not  to  be  able  to  ftand.  On  finking  the  belly,  a  fluc- 
tuation of  water  was  plainly  felt.  To  all  thefe  fymptoms  was  added  one 
of  the  worfl  circumflances  that  can  happen  in  fuch  a  difeafe,  want  of  at- 
tendance, and  of  the  common  neceflaries  of  life. 

Several 
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Several  of  the  moft  preffing  and  uneafy  fymptoms  in  her  cafe  depend- 
ing on  the  violent  diftenfion  of  her  belly,  I  refolved  to  attempt  giving  her 
fome  relief  by  tapping  her ;  which  I  performed  in  prefence  of  my  col- 
league Dr  John  Innes  profeffor  of  medicine,  Mr  Charles  Allan  furgeon, 
and  feveral  ftudents  of  phyfic  ;  and  let  out  fix  Scots  pints  or  twenty-four 
pounds  of  water :  which  at  firft  came  off  brifkly  in  a  ftream,  but  in  a  little 
only  dropped  from  the  canula  of  the  trocar,  and  at  laft  flopped  entirely 
before  the  fwelling  of  the  belly  was  near  gone ;  though  I  took  care,  du- 
ring the  operation,  to  keep  the  abdomen  tightly  compreffed  with  a  belt 
and  afftflant's  hands,  and  to  clean  the  pipe  frequently  by  introducing  a 
probe  through  it.  The  patient  bore  the  evacuation  without  the  leafl 
fainting  ;  and  I  left  her  eafier,  with  the  belt  I  commonly  ufe  on  thefe  oc- 
cafions,  well  charged  with  the  fumes  of  benzoin,  maflich,  and  fuccinum, 
applied  to  her  belly,  and  drawn  pretty  tight.  In  the  evening,  fhe  took  a 
cardiac  mixture,  with  fome  drops  of  liquid  laudanum ;  fhe  flept  well  all 
night,  and  was  confiderably  refrefhed  in  the  morning. 

The  regimen  now  ordered  her  was  to  drink  none,  or  very  little;  but, 
when  fhe  was  thirfly,  to  put  a  little  bit  of  tamarinds  mixed  with  cryftals 
of  tartar  into  her  mouth ;  to  eat  flefhes,  or  with  any  other  food  to  mix 
wine  and  fpiceries.  Thefe  might  appear  ridiculous  directions  for  one  in 
fo  much  poverty :  But  the  honourable  Mrs  Margaret  Balfour  of  Burleigh, 
moved  with  her  wonted  extenfive  charity,  had  promifed  to  fupply  every 
thing  neceffary  for  diet  or  attendance;  and  as  long  as  my  poor  patient- 
lived,  the  promife  was  moft  punctually  and  bountifully  performed ;  for 
that  honourable  lady  not  only  gave  orders  to  her  fervants  to  execute 
whatever  directions  I  gave,  but  carefully  infpected  the  due  execution  of 
them.  Every  day,  the  patient's  belly  was  well  rubbed  with  flannels 
flrongly  charged  with  the  aromatic  fumes.  Every  fourth  day,  fhe  had  a 
purgative  given  her  of  Decocl.  amar.  cum  dupl.  fenn.  unc.  ii.  Oxymel  fcillit. 
unc.  Jem.  Syrup,  de  rbamn.  unc.  i.  Pulm,  jalap,  fcrup.  i.  Mifc.  And  four 
times  every  intermediate  day  fhe  took  the  bulk  of  a  nutmeg  of  an  elec- 
tuary compofed  of  Rad.  helen.  irid.florent.  gum.  amnion,  and  honey;  warn- 
ing each  dofe  down  with  one  fourth  of  the  following  liquor,  Decocl.  aman 
unc.  iv.  Sp.  fuccin.  drach.  ii.  Mifc. 

By  the  ufe  of  this  fort  of  diet,  and  of  thefe  medicines,  fhe  pafTed  very 
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large  quantities  of  water  both  by  ftool  and  urine;  and  in  a  few  weeks  all 
her  fymptoms  went  off,  except  the  fwelling  of  her  belly,  which  was  how- 
ever greatly  diminifhed,  and  gave  her  no  uneafinefs. 

In  the  month  of  February  1728,  having  fat  long  in  church,  expofed  to 
the  air,  which  was  then  very  cold,  and  having  neglected  to  take  her  me- 
dicines fome  time,  the  quantity  of  her  urine  leflened  much,  {he  became 
coflive,  and  the  former  bad  fymptoms  returned.  Nor  could  I  after  this 
procure  the  evacuation  of  water,  which  had  been  fo  beneficial  to  her,  by 
any  medicines  ;  fo  that  {he  in  a  fhort  time  relapfed  into  as  bad  circum- 
ftances  as  when  I  faw  her  firft,  with  the  addition  of  a  very  fharp  pain  under 
her  fhort  ribs,  especially  of  the  left  fide. 

On  the  2d  of  July,  I  again  tapped  her  with  a  larger  trocar  than  what  I 
had  formerly  made  ufe  of;  and  drew  off  firft  mucus,  then  pus,  which 
funk  immediately  to  the  bottom  of  the  veffel  where  the  mucus  had  been 
put,  and  had  white  membranes  mixed  with  it.  Thefe  two  liquors,  mucus 
and  pus,  ran  alternately,  till  I  had  evacuated  in  all  fixteen  pounds,  when, 
no  more  would  run;  and  in  the  time  of  the  evacuation,  I  had  frequently 
been  obliged  to  draw  out  the  tough  {limy  fluff,  which  flopped  the  pipe  with 
a  probe.  When  I  thrufl  the  probe  foftly  into  the  cavity  of  the  abdomen,  it 
was  foon  refilled  by  a  firm  folid  fubftance,  which  on  the  leaft  touch  bled. 

The  lower  part  of  the  belly  fubfided  remarkably  on  this  tapping ;  but 
the  regio  epigajlrica  yielded  nothing. 

The  patient  being  no  way  relieved  by  this  evacuation,  I  again  tapped 
her  on  the  14th  of  July,  but  was  refolved  to  prevent  the  matter  contained, 
from  being  flopped  by  a  narrow  canula;  and  therefore  performed  the  ope- 
ration with  a  trocar  as  large  as  my  little  finger,  but  could  bring  away 
only  eight  pounds  of  purulent  matter.  The  poor  patient,  daily  turning 
worfe,  died  ten  days  after;  and  I  was  allowed  to  examine  the  body. 

The  body  being  laid  on  a  table,  had  the  appearance  reprefented  in  Plate 
III.  fig.  1 . :  The  belly,  A,  hanging  down  over  the  thighs,  and  monflroufly 
fwelled  every  where ;  but  with  a  deprefhon  D  crofs  the  belly  about  mid- 
way between  the  navel  B  and  the  flernum,  the  under  part  of  which  was 
advanced,  and  the  point  of  the  xiphoid  cartilage  E  was  directed  flraight 
forwards.   The  hypochondria  were  alfo  confiderably  raifed.   The  thighs 
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F  and  legs  were  greatly  cedematous,  and  the  reft  of  her  body  was  much 
emaciated. 

The  tunica  cellulofa  of  the  abdomen  was  very  thin,  without  any  water 
contained  in  it.  In  cutting  through  the  mufcles  and  peritoneum,  on  the 
left  fide  of  the  navel,  two  pounds  of  yellow  water  ran  out ;  and  from  the 
cavity  G  (fig.  2.)  where  this  was  lodged,  ten  ounces  of  pus  were  taken, 
with  white  tender  membranes  fwimming  in  it.  Having  cut  the  contain- 
ing parts  from  the  navel  to  the  left  loin,  no  more  water  appeared,  but 
eight  ounces  of  pus  were  collected.  All  round  the  cavity,  in  which  the 
water  and  pus  were  lodged,  I  obferved  a  white  hard  fubftance,  feeming 
to  be  compofed  of  conjoined  veficles,  and  adhering  ftrongly  to  the  perito- 
neum. This  I  diftected  away  from  the  peritoneum,  till,  in  cutting  up- 
wards, I  had  reached  half-way  between  the  navel  and  fternum  ;  when  it 
adhered  fo  very  clofe,  and  became  gradually  fo  thin,  that  I  was  of  opi- 
nion I  would  fooner  and  better  difcover  what  it  was,  and  how  far  it 
reached,  by  cutting  it  through  at  H,  and  opening  into  the  cavity  :  which 
therefore  being  done,  I  raifed  the  containing  parts  ftrongly,  and  looking 
behind  them  faw  this  knotty  fubftance  BB  adhering  to  the  peritoneum 
three  inches  further  up ;  and  then,  feparating  from  the  peritoneum,  it  was 
extended  backwards,  and  fupported  a  considerable  quantity  of  water  D 
lodged  above  it.  I  next  with  my  fcifiars  cut  clofe  off  from  the  perito- 
neum that  fubftance,  which,  being  extended  from  one  fide  of  the  abdo* 
men  to  the  other,  ferved  as  a  fort  of  tranfverfe  mediaftinum  or  diaphragm 
to  divide  that  cavity  into  two.  After  this,  feeing  nothing  more  above 
the  navel  in  danger  of  being  deftroyed,  I  divided  the  containing  parts  in 
the  common  way  of  dhTecliion,  and  turned  up  the  two  quarters  of  the  te- 
guments now  raifed  on  the  ribs,  to  have  a  better  view  of  the  veficular 
fubftance  BB  adhering  to  their  internal  furface.  It  confifted  of  a  fatty 
membrane  befet  with  veficular  bodies,  full  either  of  mucus,  or  of  a  white 
hard  fteatomatous  fubftance.  The  regio  epigafirica  C  (fig.  1.)  was  exceed- 
ingly enlarged  ;  and  out  of  the  cavity  D  (fig.  2.  and  3.)  formed  in  it,  I 
took  with  a  fponge  thirty  pounds  of  water,  which  had  prefted  out  the  fur- 
rounding  bones,  and  had  thruft  the  diaphragm  confiderably  upwards. 
I  next  diiTe&ed  the  teguments  from  the  veficular  body  F  (fig.  2.)  as  far 
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as  it  readied,  which  was  to  the  ojja pubis;  and  then  divided  them  in  the 
ordinary  way. 

All  the  teguments  being  thus  removed,  I  viewed  carefully  the  contents 
of  the  abdomen  yet  in  fight.   At  the  upper  part,  I  faw  the  great  cavity  of 
the  epigafhrium  D.    Below  this  appeared  a  very  large  membranous  fac  C, 
of  a  brownifh  black  colour,  diftended  with  air,  and  reaching  from  the 
extremity  of  the  cartilages  of  one  fide  to  thofe  of  the  other,  when  it  funk 
down  under  both  hypochondria  ;  the  middle  part  of  it  was  much  the 
largeft,  and  no  divifion  into  cells,  or  longitudinal  ligaments,  were  to  be 
feen  on  it ;  though  I  found  evidently  afterwards  it  was  the  great  arch  of 
the  colon.    The  part  of  the  fatty  membranous  body  left,  when  I  cut  this, 
in  raifing  the  two  fuperior  quarters  of  the  teguments,  mounted  over  this 
fac  ;  and  then  finking  backwards  adhered  to  another  vifcus,  which  I  could 
not  yet  difcover,  without  putting  fome  parts  out  of  their  fituation  ;  and 
from  the  under  part  of  this  fame  fac  depended  a  white  veficular  fatty  fub- 
ftance,  with  large  blood-veflels,  I,  fpread  on  it :  This  at  firft  was  thin  ; 
but  gradually  as  it  defcended  became  thicker,  till  it  was  hid  by  the  ante- 
rior lamella,  which  had  been  diffected  off  from  the  peritoneum.  When 
this  laft  was  raifed,  I  foftly  thruft  my  hand  into  a  large  bag  formed  be- 
tween the  two,  as  far  down  as  the  ojfa  pubis,  where  they  made  one  conti- 
nued fubftance.    Befides  thefe,  I  could  obferve  no  other  vifcus,  except 
the  csecum  or  great  fac  of  the  colon  K,  lodged  in  the  cavity  of  the  right 
ilia.  Wherefore  I  differed  that  veficular  body  away  from  all  the  parts  to 
which  it  was  contiguous  or  adhered;  and,  in  cutting,  remarked,  that  all  the 
little  cells  opened  in  this  difleclion  poured  out  water.    When  this  body 
was  wholly  removed,  (fee  fig.  3.),  I  could  not  at  firft  difcover  any  thing 
in  the  cavity  below,  except  a  flat  circular  protuberance  L,  lying  on  the 
vertebrae,  covered  with  a  dirty  black-coloured  membrane ;  and  this,  in  a 
great  many  places,  had  a  white  tender  membrane,  refembling  the  pellicle 
formed  on  boiled  milk  when  it  cools,  lying  upon  it.    The  cavities  of  the 
loins  were  very  large,  and  filled  with  water  as  well  as  the  pelvis,  and 
under  the  water  pus  was  every  where  found.    When  thefe  liquors  were 
taken  out  with  a  fponge,  the  furface  of  the  cavities  had  much  the  fame 
appearance  with  that  of  the  large  middle  protuberance.  The  cellular  fub- 
ftance 
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ftance  furrounding  the  pelvis  was  two  inches  thick,  and  diflended  with 
water  and  mucus. 

Looking  at  laft  narrowly  to  the  great  protuberant  body,  I  perceived 
fome  faint  refemblance  of  the  convolutions  of  the  fmall  guts  appearing 
through  the  black  membrane,  and  difcovered  the  colon  MN  in  the  fame 
way  in  the  loins.  When  the  membrane  was  differed  off,  all  the  intef- 
tines  came  in  view,  of  the  colour  and  fize  of  which  they  are  commonly 
found  in  hydropic  emaciated  bodies  j  but  the  fmall  guts  and  folds  of  the 
mefentery,  where  they  were  contiguous,  {lightly  adhered  to  each  other  by 
a  weak  fort  of  membrane,  which,  when  tore  by  gently  drawing  the  vi£- 
cera,  yielded  water  out  of  its  cells. 

The  great  guts  were  diftended  with  air,  and  in  a  natural  enough  con- 
dition. 

The  mefentery  was  fhorter  than  ordinary,  but  otherwife  found. 

The  ftomach,  hid  in  the  great  epigaftric  cavity,  was  very  little  larger 
in  its  tranfverfe  diameter  than  the  fmall  guts,  but  of  a  natural  colour, 
without  any  black  membrane  over  it.  From  its  fundus,  the  remains  of 
the  cut  omentum  depended,  which  was  die  veficular  fubftance  I  at  firffc 
divided  in  opening  the  abdomen. 

The  liver  was  quite  hid  under  the  baftard  ribs ;  and  adhered  fo  firmly 
to  the  livid  peritoneum  by  its  membrane,  which  was  about  a  quarter  of 
an  inch  thick,  that  I  could  not  obferve  its  colour  or  fubftance,  till  I  had 
taken  off  the  membrane,  when  this  great  bowel  looked  pale,  and  had  very 
little  blood  in  its  veffels. 

I  found  no  concretion  in  the  gall-bladder. 

The  fpleen  was  much  in  the  fame  condition  with  the  liver. 

The  pancreas  was  pale  and  hard. 

The  kidneys  were  in  a  natural  condition,  but  with  little  blood  in  them. 
The  ureters  were  of  the  ordinary  fize. 

The  bladder,  ovaria,  tuba  Fallopiana,  and  uterus,  were  all  found,  only 
covered  with  a  thick  livid  membrane. 

The  water  and  pus^  taken  out  with  fponges  amounted  in  all  to  forty 
pounds. 

I  directed  a  fervant  to  carry  home  the  large  veficular  body  which  oc- 
cupied all  the  anterior  part  of  the  abdomen,  and  there  examined  it.  It 
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confifted  of  two  lamellse,  which  were  thin  above,  but  gradually  turned 
thicker  as  they  defcended,  till  at  the  loweft  part,  where  they  united,  they 
were  fix  inches  thick.  Each  was  covered  all  over  with  a  fmooth  mem- 
brane, only  the  anterior  was  ulcerated  at  its  fuperior  external  part.  Se- 
veral ounces  of  purulent  matter,  with  pellicles  fwimming  in  it,  were 
taken  out  from  the  cavity  formed  between  the  lamina?.  When  the  exter- 
nal membrane  was  feparated,  each  feemed  to  confifl  of  veficles  of  different 
fizes,  fome  of  which  were  diftended  with  water,  others  with  mucus,  and 
a  third  fort  with  a  fteatomatous  fluff.  So  far  as  could  be  difcovered,  there 
were  no  communicating  paffages  immediately  from  one  veficle  to  ano- 
ther. 

From  the  whole,  there  is  reafon  to  conclude  this  body  to  have  been  the 
omentum  difeafed,  which  very  probably  might  be  the  caufe  of  the  dropfy, 
as  well  as  tumours  of  other  parts  frequently  are,  of  which  I  have  feen  fe- 
deral examples. 

Whether  is  it  peculiar  to  the  membranous  parts,  when  fuppurated,  to 
have  pellicles,  like  to  that  which  gathers  on  boiled  milk,  mixed  with  the 
pus  ?  I  have  feen  them  after  inflammations  of  the  guts,  pleura,  and  in 
the  foregoing  hiftory  of  the  omentum. 

Whether  are  thofe  pellicles  the  membranes  feparated  and  turned  ten- 
der by  foaking,  or  the  particles  of  the  pus  adhering  and  preffed  firm  ? 
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Improvements  in  performing  the  Operation  of  the 
Paracentesis  or  Tapping  of  the  Belly. 

THE  place  where  chirurgical  writers  determine  the  perforation  to  be 
made  with  the  trocar  in  tapping  the  belly,  is  four  or  five  inches  be- 
low, and  as  much  to  a  fide  of  the  navel,  or  the  point  where  a  line  at  that 
diftance  from  and  parallel  to  the  llnea  alba  would  be  interfered  by  ano- 
ther line  drawn  perpendicular  to  the  llnea  alba,  at  four  or  five  inches  be- 
low the  navel.  If  this  point  is  fuppofed  to  be  determined  on  a  healthy 
man  of  middle  growth  and  flature,  it  certainly  is  a  very  fafe  and  conve- 
nient place  for  making  the  puncture :  for  it  is  fufficiently  dependent, 
efpecially  when  the  perfon  lies  on  the  fame  fide ;  there  are  no  thick  flefhy 
bellies  of  mufcles  to  pierce ;  nor  are  the  mufcles  entirely  tendinous,  but 
are  become  tendineo-carnous  ;  and  at  this  place  there  are  no  large  blood- 
veffels  or  nerves  in  hazard  of  being  wounded  :  All  which  advantages  no 
other  part  of  the  abdomen  has.  But  then  this  rule  of  meafuring  four  or 
five  inches  is  certainly  not  to  be  applied  to  hydropic  people ;  it  being  very 
precarious,  and  confequently  very  often  dangerous :  for  though  the  di- 
ftance is  taken  in  full  meafure  when  the  abdomen  is  diftended,  yet,  when 
the  belly  fubfides,  the  perforation  will  be  found  nearer  to  the  navel  in 
proportion  to  the  degree  of  diftenfion.  For  inflance,  fuppofe  that  the 
anterior  part  of  the  abdomen  is  diftended  by  water  to  double  its  natural 
length  and  widenefs  ;  that  when  the  water  is  drawn  off,  this  cavity  is 
contracted  to  its  natural  fize ;  and  that  all  the  parts  have  been  equally 
ftretched,  and  are  again  equally  contracted  :  then,  though  four  inches 
were  taken  both  ways  from  the  navel,  it  is  plain,  that,  after  the  contrac- 
tion, the  diftance  each  way  will  be  but  two  inches  ;  fo  that  the  perfora- 
tion 
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tion  is  not  depending  enough,  the  rectus  mufcle  is  pierced  and  probably 
fome  of  the  larger  branches  of  the  epigaftric  vefTels  are  wounded. 

What  undoubtedly  is  meant,  is  to  make  a  proportional  allowance  for 
the  quantity  of  diftenfion  :  and  fome  authors  have  faid  fo  much  ;  but  none 
of  them,  except  Garangeot,  have  laid  down  any  other  general  rule  for  choo- 
fing  the  place  of  tapping.  He  indeed  fays  (#),  that  the  puncture  ought 
to  be  made  in  the  middle  between  the  navel  and  fpine  of  the  os  ilium  :  But 
as  this  fpine  is  of  a  conliderable  extent,  his  rule  is  much  too  uncertain  ; 
efpecially  confidering,  that  the  precife  point  to  be  pierced  can  be  deter- 
mined in  all  fubjecls,  and  in  every  degree  of  diftenfion  which  the  belly 
fufFers  in  dropfies,  by  only  remarking,  that  in  a  found  ftate  a  point  four 
inches  below  and  to  a  fide  of  the  navel,  is  the  middle  betwixt  the  navel 
and  anterior  fpinal  procefs  of  the  os  ilium^  and  that  the  mufcular  parts  of 
the  abdomen  are  near  equally  ftretched  in  the  hydrops  a/cites  apertus  : 
whence  it  follows,  that  this  middle  point  between  the  navel  and  this  fpi- 
nal procefs,  is  invariable,  or  nearly  fo ;  and  therefore  is  the  part  where 
the  perforation  ought  always  to  be  made  in  tapping. 

Till  of  late  that  Dr  Mead,  by  prefung  on  the  abdomen  with  an  affirm- 
ant's hands,  while  the  water  of  the  hydrops  a/cites  was  evacuated,  difco- 
vered  the  fudden  taking  off  the  prefTure  from  the  defcending  aorta  in 
fuch  fubje&s  as  fcarce  have  blood  enough  to  fill  the  vefTels  of  the  body, 
to  be  the  true  reafon  of  the  fyncope,  inflammation,  and  great  diftenfion 
of  the  vefTels  of  the  abdominal  bowels,  and  particularly  of  the  interlines  ; 
furgeons  were  very  careful  to  draw  off  a  fmall  quantity  of  water  at  once, 
and  rather  chofe  to  repeat  the  operation  more  frequently,  though  they 
were  fenfible  at  the  fame  time  of  feveral  difadvantages  attending  their 
method :  for  befides  the  pain  and  uneafinefs  to  the  patient,  and  the  dan- 
ger orifices  made  any  where  in  the  teguments  of  hydropic  people  are  in 
of  mortifying,  the  guts  ftill  lofe  more  of  their  tone  by  foaking  long  in 
water,  and  the  air  being  necefTarily  admitted  by  the  canula  into  the  cavity 
the  abdomen,  is  liable  fometimes  to  rarify,  diflend  the  belly,  and  form  a 
tympanites,  and  never  mifTes  to  haften  the  putrefaction  of  the  water  j 
from  which  a  train  of  various  bad  fymptoms  muft  follow. 

All  thefe  evil  confequences  might  then  be  prevented,  by  drawing  off 
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all  the  water  at  once,  and  preferving  the  preflure  ftill  on  the  belly,  which 
can  be  fupplied  by  art,  but  ought,  for  greater  fafety,  to  be  done  gra- 
dually and  equally  as  the  water  runs  out ;  which  neither  the  preflure 
with  hands  in  time  of  the  operation,  and  applying  a  bandage  afterwards, 
which  is  the  practice  in  England,  nor  the  fwathing  with  a  towel  imme- 
diately afterwards,  as  I  have  feen  done  in  the  hofpitals  at  Paris,  are 
rightly  calculated  for ;  and  therefore  thefe  feveral  years  I  have  always 
ufed  a  belt,  of  the  form  in  Plate  III.  fig.  4.  made  of  fine  flannel,  covered 
with  ftrong  linen.  The  body  of  the  belt,  A,  is  only  fo  wide  as  to  reach 
from  the  fpine  of  the  one  os  ilium  to  that  of  the  other ;  to  one  end  of  this 
body  ftrong  tapes  or  ribbons  B  are  fewed  at  a  little  diflance  from  each 
other,  and  to  the  other  end  as  many  well-polifhed  buckles  C  are  put. 
Near  the  inferior  fide  of  the  belt,  and  at  a  fmall  diftance  from  each  end,  a 
little  window  DE  is  cut,  which  can  be  fhut  with  two  buckles  G,  and 
ftraps  F. 

When  the  operation  of  the  paracentefis  is  to  be  performed,  t  mark  with 
ink  the  middle  point  between  the  navel  and  anterior  extremity  of  the 
fpine  of  the  os  ilium  of  the  fide  which  I  defign  to  pierce :  then  I  apply  the 
belt,  with  the  flannel  fide  next  the  fkin,  well  charged  with  fumes  of  hew 
zoiit,  mqflich,  and  fuch  other  drying  and  corroborating  medicines ;  taking 
care  that  the  point  of  the  fkin  formerly  marked  with  ink,  fhall  be  in  the 
middle  of  one  of  the  windows  or  openings  of  the  belt :  after  which,  a  linen 
comprefs,  or  piece  of  flannel,  is  put  on  the  back,  to  defend  it  from  be- 
ing hurt  by  the  buckles,  and  a  long  piece  of  flannel  three  or  four  fold  is 
put  under  the  buckles,  that  they  may  not  fret  the  fkin.  And,  laflly, 
the  ftraps  or  tapes  are  put  through  the  buckles,  and  drawn  a  little  tight ; 
by  which  the  water  is  preffed  in  greater  quantity  to  the  part  of  the  abdo- 
men where  there  is  the  leaft  refiflance,  which  will  be  the  part  uncovered 
by  the  belt,  or  the  open  window ;  and  therefore  that  part  becomes  more 
prominent  and  tenfe,  which  facilitates  the  perforation,  and  makes  a  greater 
diflance  there  between  the  containing  parts  and  vifcera,  and  consequently 
makes  lefs  danger  of  the  guts,  &c.  being  wounded  by  the  'point  of  the 
trocar. 

Gradually  as  the  water  is  drawn  off,  the  ftraps  are  pulled  ftraighter ; 
and  if  the  patient  will  be  ingenuous,  the  fame  preflure  can  be  kept  on 
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the  abdomen  all  the  time  of  the  operation,  and  after  the  entire  evacua- 
tion, as  was  on  it  before  one  drop  of  the  water  was  taken  away ;  becaufe 
the  operator  has  a  very  certain  gage,  the  breathing,  to  judge  by  :  for  the 
difficulty  of  breathing,  which  hydropic  people  labour  under,  being 
wholly  the  effect  of  the  water  preffing  the  diaphragm  upwards,  and  there- 
by ftraitening  the  lungs,  any  force  equal  to  that  of  the  water  preffing  all 
the  parts  of  the  abdomen  equally,  will  have  the  fame  effect.  For  this  rea- 
fon,  the  patient  muft,  from  time  to  time,  acquaint  the  furgeon  if  he  is 
fenfible  of  his  breathing  more  freely,  when  the  ftraps  are  to  be  drawn 
tighter,  till  the  patient  judges  the  difficulty  of  breathing  to  be  the  fame 
as  it  was  formerly.  In  this  way  I  have  drawn  off,  more  than  once,  from 
very  feeble  emaciated  patients,  fixteen  Scotch  pints  or  fixty-four  pounds 
of  water  at  once,  without  the  leaft  faintnefs  or  uneafinefs. 

After  all  the  water  is  evacuated,  which  is  greatly  affifted  by  the  pref- 
fure,  a  pledget  and  plafter  are  to  be  put  on  the  orifice,  from  which  the 
canula  was  taken,  in  the  common  way ;  and  a  comprefs  being  applied 
over  thefe,  the  window  is  to  be  Ihut  on  this,  and  brought  to  the  fame 
tightnefs  with  the  reft  of  the  band.  At  pleafure  this  window  can  be 
opened  and  fhut,  and  the  wound  can  be  dreffed ;  and  the  whole  belt  may^ 
as  occafion  requires,  be  flackened  or  ftraitened. 

In  Plate  III.  fig.  4.  this  Belt  is  reprefented, 

A  Its  body. 
B  The  ftraps. 
C  The  buckles. 
D  The  window. 

E  The  part  of  the  belt  that  clofes  up  the  window.. 
F  The  fmall  ftraps. 
G  The  little  buckles. 
H  The  window  ftiut  up» 
I  The  ftraps  and  buckles. 

The  belt  juft  now  defcribed  is  what  I  have  only  made  ufe  of  hitherto  j 
but  have  fometimes  been  fenfible  of  inconveniencies  in  applying  it  when 
the  belly  is  very  greatly  diftended :  for,  in  fuch  a  cafe,  the  of  a  innominata 
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kept  the  belt  from  being  rightly  applied  to  the  lower  part  of  the  belly, 
which  is  ftretched  down  over  the  patient's  thighs  ;  the  fuperior  part  of 
the  abdomen,  being  confiderably  fmaller  than  the  lower,  is  not  fum- 
ciently  flraitened  ;  and  after  the  operation  is  finifhed,  the  belt  is  liable  to 
be  gathered  all  in  wrinkles  round  the  loins,  efpecially  if  the  patient  is  reft- 
lefs  and  carelefs. 

To  prevent  thefe  inconveniencies,  I  think  a  further  improvement  may 
be  made  to  the  belt.  See  Plate  III.  fig.  5.  Let  a  flanting  flap  K  be  added 
to  its  inferior  edge  ;  from  which  let  two  ftraps  LL,  with  buckles  at  their 
extremities,  go  out  to  pafs  between  the  patient's  thighs,  and  to  be  fattened 
to  other  ftraps  MM,  which  come  out  from  the  upper  edge  of  the  circular 
band,  or  to  a  fcapular  bandage  brought  over  the  patient's  moulders.  It 
is  evident  that  the  flap  K  will  comprefs  the  hypogaftrie  region,  which  the 
circular  belt  could  not  reach  ;  and  that  the  additional  ftraps,  being  tightly 
drawn,  will  keep  the  circular  band  ftretched  at  its  full  breadth. 
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No  25. 


The  Difledlion  of  a  Cataraftous  Eye. 

December  15.  1736,  In  prefence  of  Dr  John  Taylor  phyfician,  and  of 
Mr  John  Douglas  furgeon  in  this  place,  I  diffected  the  eye  of  a  man 
which  had  been  examined  while  he  was  alive  by  feveral  phyiicians  and 
furgeons,  who  all  unanimoufiy  declared  the  man  to  labour  under  a  ca- 
taract of  that  eye. 

The  cornea  of  this  eye  was  perfectly  pellucid,  without  any  opacity  in 
it : — The  aqueous  humour  feemed  to  be  in  due  quantity  and  quality : — 
We  could  difcover  no  fault  in  the  iris  : — The  opaque  cryftalline  lens  inclo- 
fed  in  its  capfula  was  not  fo  large  as  it  is  commonly  in  a  found  human 
eye :  inftead  of  being  circular,  it  was  of  a  triangular  form ;  and  its  inte- 
rior convexity  was  fcabrous  and  unequal,  of  a  yellowifh  white  colour, 
the  yellow  caft  appearing  much  ftronger  after  the  eye  was  opened  than  it 
did  while  the  eye  was  entire  : — The  connection  of  the  cryftalline  inclofed 
in  its  capfula,  to  the  ciliary  circle,  and  to  the  vitreous  humour,  was  much 
weaker  than  it  is  for  ordinary  ;  fo  that  by  reclining  the  eye  to  one  fide> 
after  the  iris  was  taken  away,  the  weight  of  the  cryftalline  made  it  fepa- 
rate  on  any  fide  from  which  I  reclined  it : — The  pofterior  convexity  of  the 
cryftalline  was  fmooth,  but  of  a  more  yellow  colour  than  the  anterior 
part  of  the  lens. 

When  an  inciuon  was  made  into  the  capfula,  the  included  lens  fepara- 
ted  from  it,  without  our  being  able  to  perceive  any  connection  between 
them : — The  capfula  was  opaque,  but  of  a  much  whiter  colour  than  the 
cryftalline  itfelf : — The  cryftalline  was  nearly  of  the  fame  confiftence  all 
through,  without  either  watery  or  gelatinous  exterior  fubftance,  or  being 
harder  and  firmer  towards  the  centre. — It  was  all  compofed  of  a  great  many 
ftrata  of  a  greenifh  yellow  fubftance,  which  became  more  on  the  green 
caft  as  we  feparated  the  lamina  nearer  to  the  centre,  where  we  could  ob- 
ferve  no  firm  nucleus  : — The  vitreous  humour  was  all  clear  and  tranfpa- 
rent :  "We  faw  no  fault  in  the  retina  : — The  colour  of  the  internal  fur- 
face  of  the  choroid  coat  did  not  feem  fo  deep  as  it  commonly  is. 

N°  26* 


N°  26- 


Four  Cafes  of  the  Tumefied  Ovarium. 

SOME  years  ago,  I  opened  the  dead  body  of  a  married  woman,  aged 
thirty-fix  years  ;  who,  I  was  informed,  had  always  been  healthy 
till  two  years  before  her  death ;  when,  her  menfes  flopping,  me  imagi- 
ned herfelf  with  child  ;  and  her  belly  having  gradually  turned  bigger, 
every  thing  was  prepared  for'  the  birth.  But  after  the  tenth  month  of 
her  fuppofed  pregnancy  was  completed,  her  belly  entirely  fubfided,  upon 
a  confiderable  difcharge  of  water  per  vaginam.  In  fome  little  time  after 
which,  her  menftrua  returned  ;  and  having  undergone  two  or  three  pe- 
riods of  them,  fhe  was  for  a  fecond  time  obftruc't.ed,  with  the  other  com- 
mon fymptoms  of  pregnancy.  At  thfe  end  of  the  ninth  month,  when  fhe 
had  the  fame  appearance  with  other  women  in  fuch  condition,  fhe  was 
feized  with  bearing-pains,  and  continued  feveral  days  in  labour  :  the  fa- 
tigue of  which  at  laft  wafted  her  ftrength  fo  much,  that  fhe  died. 

The  abdomen  appeared  all  over  greatly  diftended  j  and  at  the  under 
part,  I  felt  through  the  teguments  a  hard  folid  fubflance,  diflincl  from 
all  the  other  parts. 

The  teguments  of  the  abdomen  being  cut,  I  abforbed  with  a  fpunges 
out  of  the  cavity,  fixteen  pounds  of  a  dark-brown  coloured  water  j  which 
was  fo  acrid,  as  to  give  a  pricking  pain  to  my  fingers  when  foaked  in  it. 
From  the  hollow  of  the  ilia,  I  took  out  fome  fpoonfuls  of  a  white-coloured 
mucus. 

The  internal  furface  of  the  peritonaeum,  and  the  external  of  all  the 
bowels,  were  black. 

A  fpongy  body  of  a  lead  colour  grew  out,  and  received  vefTels  fronx 
the  inttjlinum  ilium  and  part  of  the  mefentery. 

The  fpleen  was  fofter  than  ordinary. 

The 


CASES  OF  THE  TUMEFIED  OVARIUM. 


The  liver  was  grown  to  the  peritonaeum  in  all  its  convex  furface ;  it 
appeared  of  a  lead  colour  externally,  but  was  red  when  cut. 

I  found  in  the  gall-bladder  fix  concretions,  refembling  fmall  bramble- 
berries  in  their  black  colour  and  unequal  furface. 

The  inferior  part  of  the  abdomen,  from  a  little  below  the  navel  to  the 
ojfa  pubis,  was  filled  with  a  large  body,  which  was  adhering  to  the  perito- 
naeum and  guts  contiguous  to  it.  The  greateft  length  of  this  fubftance 
was  ftretched  tranfverfely  from  one  os  ilium  to  the  other,  and  was  twelve 
and  two  fifth  inches  ;  the  breadth  of  it  from  the  ojfa  pubis  upwards  was 
feven  inches,  its  thicknefs  five  and  a  half. 

This  fubftance  being  removed,  I  faw  the  vefica  urinaria,  uterus,  and 
right  ovarium,  with  its  tuba  Fallopiana,  in  a  natural  ftate,  but  could  not 
difcover  the  left  ovarium  ;  and  the  left  tuba  was  cut  away  with  the  pre- 
ternatural body  above  defcribed,  to  which  I  afterwards  found  it  firmly 
adhering. 

The  blood- vefFels  were  very  large,  and  obfervable  on  the  furface  of 
that  large  body,  which  had  two  ftrong  membranous  coats  covering  it  all 
round  ;  the  exterior  of  which  was  eafily  differed  off,  by  a  cellular  fub- 
ftance being  interpofed  betwixt  it  and  the  internal  membrane,  which  con- 
tained a  great  many  veficles  of  different  bulk,  diftended  with  mucus,  or 
with  a  firm  fteatomatous  fubftance  ;  and  in  fome  of  the  bags  both  mucus 
and  fteatoma  were  found. 

From  which  ftruclure,  and  the  preceding  account  of  the  difeafe  and 
diftedlion,  it  is  pretty  evident,  that  this  preternatural  body  was  the  left 
ovarium  monftroufly  overgrown  and  diftended. 

Hist.  II.  A  woman  of  21  years  of  age,  while  under  the  violent  pains  of 
labour  of  her  firft  child,  was  very  impatient,  and  toffed  from  one  place 
to  another.  Soon  after,  fhe  was  fenfible  of  a  weight  in  her  right  groin, 
which,  in  the  different  poftures  of  her  body,  removed  always  to  the  moft 
depending  part.  However,  as  it  was  not  attended  with  pain,  fhe  did  not 
complain  of  it  for  fome  months,  till,  the  weight  increafing,  and  a  fuell- 
ing and  hardnefs  being  plainly  felt  in  that  groin,  fhe  afked  advice  of  fome 
phyficians  and  furgeons ;  who  applied  external  medicines,  and  gave  in* 
ternal  ones,  without  her  being  at  all  relieved. 
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A  year  and  a  half  after  her  child-bed,  Dr  Alexander  Dundas,  Mr  James 
Robertfon  furgeon,  and  I,  were  confulced  about  her.  Her  body  was  at 
this  time  wafted  to  fkin  and  bone,  as  the  common  phrafe  is ;  and  fo  weak, 
that  fhe  could  not  turn  herfelf  from  one  fide  to  the  other.  Her  pulfe  was 
very  weak,  but  quick.  She  had  no  appetite  for  food  ;  and  fhe  no  fooner 
took  any,  than  a  feverifh  paroxyfm  was  brought  on,  which  terminated  in  a 
fweat.  The  thirft  was  perpetual,  and  fcarce  to  be  quenched.  She  had 
conftantly  loofe  ftools  ;  and  paiTed  green,  violently  fetid  fasces.  She  flept 
none  in  the  night ;  and  towards  the  morning  had  generally  a  large  fweat. 
Her  menftrua  had  not  appeared  of  a  very  long  time.  The  right  fide  of 
her  belly  was  confiderably  fwelled :  and  we  could  feel  with  our  fingers  a 
hard  tumour  below  the  teguments,  extended  over  that  whole  fide ;  fo 
that  we  could  not  be  fenfible  of  its  terminating  either  at  the  baflard  ribs 
or  os  mnominatum.  This  tumour  pointed  confiderably  outwards  about 
four  inches  below  the  navel,  and  as  much  to  a  fide  of  the  linea  alba;  at 
which  place  fhe  had  for  fome  time  before  complained  of  the  greateft  pain. 
Here  the  teguments  felt  thin,  and  a  liquor  fluctuated  evidently  below  our 
fingers. 

The  prognofis  we  made  will  eafily  be  prefumed  not  to  have  been  very 
favourable.  And,  after  acquainting  the  relations  of  our  patient's  danger,  we 
propofed  opening  that  prominent  part  of  the  tumour,  as  the  only  remedy 
that  had  the  leaft  chance  of  relieving  her,  though  the  confequences  even 
of  that  operation  were  very  uncertain.  Having  obtained  the  confent  of 
all  concerned,  Mr  Robertfon  made  an  incifion  of  an  inch  long  into  the 
part  where  the  greateft  appearance  of  pus  was  ;  but  we  were  all  not  a  little 
furprifed  to  obferve  nothing  but  a  great  blaft  of  wind  to  follow  the  lancet, 
and  the  belly  to  fubfide  confiderably  in  an  inftant.  The  patient  com- 
plained lefs  of  pain  that  night.  Next  day,  a  large  quantity  of  green  fe- 
tid fasces,  fuch  as  fhe  had  purged  of  a  long  time,  was  evacuated  at  dref- 
fing  the  wound  ;  and  the  two  following  days  the  fame  kind  of  matter 
was  difcharged,  but  the  quantity  of  it  diminifhed  daily  ;  and  in  the  mean 
time  her  diarrhoea  decreafed  in  proportion,  and  fhe  flept  tolerably  weli 
all  night. 

The  fifth  day  after  the  incifion,  neither  wind  nor  faeces  came  by  the 
wound ;  but  it  difcharged  about  four  ounces  of  good  pus. 

From 
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From  this  time,  we  entertained  hopes  of  her  recovery :  For  the  diar- 
rhoea was  quite  {topped,  her  appetite  became  better,  her  ftrength  increafed, 
the  hectic  fever  and  fweatings  gradually  diminifhed,  and  fhe  flept  well. 
An  analeptic  diet  of  jellies,  broths,  aftes-milk,  &c.  was  prefcribed  her ; 
and  cooling  emuifions,  with  gentle  opiates  at  bed-time,  were  given.  The 
ulcer  yielded  a  moderate  quantity  of  well-digefted  pus,  and  the  hard  tu- 
mour of  the  abdomen  diminifhed  confiderably ;  fo  that  in  two  weeks  we 
could  prefs  the  points  of  our  fingers  betwixt  the  ribs  and  its  fuperior  ex- 
tremity, and  betwixt  the  os  innominatum  and  the  lower  circumference  of 
this  hard  fwelling. 

After  a  month's  dreffing,  we  difcovered  a  finus  going  out  from  the  old 
orifice,  and  extended  under  the  teguments  about  four  inches  down,  and 
outwards,  which  Mr  Robertfon  cut  open;  by  which  the  furface  of  the 
tumour  being  laid  bare,  we  endeavoured  to  encourage  the  fuppuration  as 
much  as  poffible,  by  gentle  efcharotics,  mixed  with  digefting  balfams,  ap- 
plied to  the  ulcer,  and  emollient  fuppurating  poultices  laid  over  the  whole 
hardnefs.  The  difcharge,  obtained  by  thefe,  daily  wafted  the  tumour ; 
and,  in  three  months,  Ihe  feemed  to  be  in  perfect  good  health,  and  re- 
fufed  the  ulcer  to  be  kept  any  longer  open,  though  there  was  {till  a  hard- 
nefs and  fwelling  to  be  felt  fome  inches  round  the  orifice ;  fo  that  we 
were  obliged  to  cicatrize  the  ulcer. 

She  continued  about  two  years  free  of  all  complaints,  when  a  new  fup- 
puration came  on.  But  fhe  was  fo  afraid  of  being  put  to  pain  by  making 
new  openings,  that  fhe  would  allow  none  of  us  to  be  informed  of  her  in- 
difpofition;  but  managed  it  herfelf,  with  the  advice  and  aftiftanceof  fome 
good  women  whom  fhe  confided  in.  One  of  whom  told  me,  after  her 
death,  that,  frequent  fuppurations  coming  on,  and  the  fmall  orifice  made 
by  the  pus  foon  clofing,  her  former  bad  fymptoms  gradually  appeared; 
and,  having  ftruggled  in  a  miferable  way  about  three  years  from  the  firft 
beginning  of  her  relapfe,  fhe  at  laft  funk  under  the  difeafe,  and  died. 

The  account  the  patient  gave  of  the  firft  rife  and  fymptoms  of  her  dif- 
eafe, feems  to  lead  one  to  judge  the  ovarium  to  have  been  affected ;  and 
the  ovarium  being  fuppofed  monftroully  fwelled,  adhering  to  the  colon, 
at  laft  inflamed  and  fuppurated,  with  the  pus  eroding  a  hole  through  the 
coats  of  the  ovarium  and  the  contiguous  adhering  colon,  will  readily  ac- 
count 
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count  for  all  the  phenomena  in  this  cafe,  which,  at  firft  view,  feem  at^ 
tended  with  fo  many  difficulties. 

Hist.  III.  aged  twenty-fix  years,  of  a  delicate  weak  conflitu- 

tion,  in  bearing  her  fifth  child,  was  put  to  mod  violent  pain  by  her  mid- 
wife pulling  away  the  placenta  indifcreetly;  which  pain,  however,  after 
fome  hours,  abated  confiderably,  and  continued  moderate  till  the  fecond 
day  after,  when  fhe  complained  of  a  moft  racking  deep-feated  pain  of  her 
left  groin.  There  was  no  hardnefs,  fwelling,  or  difcolouring,  to  be  obferved. 
When  fhe  attempted  to  lie  on  the  left  fide,  the  pain  was  greatly  increafed. 
Her  pulfe  was  quick,  but  weak.  He  thirfl  was  exceflive,  her  belly  coftive, 
and  the  quantity  of  urine  fmall.  The  lochia  were  in  fufEcient  quantity, 
She  was  leaner  and  weaker  than  ordinary,  and  often  complained  of  being 
faint. 

Emollient  eccoprotic  clyflers  were  injected;  fhe  had  almond-milk  given 
for  drink,  and  farinaceous  flabs  for  food.  When  faint,  fhe  took  a  fpoon- 
ful  of  a  cordial  mixture.  The  pained  part  was  frequently  fomented 
with  emollients.  The  fymptoms  ftill  increafing,  I  obferved,  on  the  eighth 
day,  a  large  tumour  below  the  mufcles,  extended  from  the  os  pubis  to  the 
fuperior  part  of  the  left  os  ilium,  and  the  fkin  above  it  of  a  red  colour. 
Her  ftrength  by  this  time  was  fo  much  fpent,  that  flie  could  fcarce  turn  her- 
felf  in  her  bed.  Lying  on  either  fide  tortured  her  fo  much,  that  fhe  was 
obliged  to  lie  conflantly  on  her  back.  She  breathed  with  great  difficulty, 
and  frequently  fainted.  Since  therefore  no  hopes  of  refolving  the  tumour 
appeared,  I  applied  a  fuppurative  catapiafm  all  over  it,  continued  her  cor- 
dial, and  every  evening  gave  a  fmall  dofe  of  opium. 

She  continued  in  this  miferable  and  extremely  weak  condition  for  feme 
more  than  two  weeks;  and  at  laft  was  attacked  with  a  vomiting  and  diar- 
rhoea, which  continued  two  days,  till  the  purulent  matter  of  the  tumour, 
eroding  the  teguments  about  two  inches  above  the  ring  of  the  external 
oblique  abdominal  mufcle,  was  difcharged  in  a  confiderable  quantity: 
After  which  the  vomiting  and  diarrhoea  flopped,  the  fever  diminifhed, 
the  pain  abated,  and  flie  began  to  fleep  calmly. 

The  orifice  of  the  ulcer  being  fmall,  I  propofed  to  enlarge  it  by  cutting; 
which  fhe  abfolutely  refuted  to  fufFer,  as  fhe  had  done  alfo  my  opening 
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the  tumour  when  I  firft  was  fenfible  of  matter  fluctuating  in  it.  A  tent 
charged  with  bafilicon  and  red  precipitate  was  introduced,  and  the  former 
cataplafm  continued.  Some  days  thereafter,  two  other  fmall  holes  were 
made  by  the  acrid  pus,  at  a  little  diflance  from  the  former,  which  gra- 
dually were  enlarged  by  the  conflant  ufe  of  the  efcharotic  powder.  The 
liquor  difcharged  by  thefe  orifices  was  fometimes  purulent;  but  much 
oftener  was  glairy  mucus,  refembling  the  white  of  an  egg. 

The  orifices  being  kept  open,  and  the  fuppuration  encouraged,  by  con- 
tinuing the  method  of  drefiing  mentioned,  the  hardnefs  gradually  melted 
down,  the  bad  fymptoms  went  off,  and  fhe  recovered  flrength ;  but  for 
feveral  months  was  often  attacked  by  violent  afthmatic  fits,  from  which 
the  oxymel peclorale  of  the  Edinburgh  difpenfatory  never  miffed  to  relieve 
her.  Since  this  time  flie  has  enjoyed  as  good  health  as  ever,  and  has 
born  feveral  children. 

The  manner  of  this  tumour's  increafe,  its  being  confined  to  one  fide, 
without  any  flopping  of  the  lochia  when  the  inflammation  was  violent, 
and  without  any  difcharge  of  pus  per  vaginam  when  the  tumour  fuppura- 
ted,  and  the  liquor  evacuated  by  the  orifices  of  the  teguments  being  moftly 
mucus,  all  confpire  to  point  out  the  ovarium,  and  not  the  uterus,  to  have 
been  affected. 

Hist.  IV.  In  a  letter  from  Mr  Hugh  Sutherland  furgeon,  now  phyfician, 
at  Kirkwall  in  Orkney,  I  was  defired  to  give  advice  in  the  cafe  of  a  gentle- 
woman, who,  fix  weeks  after  being  delivered  of  a  child,  complained  of  a 
pain  and  hardnefs  at  the  lower  part  of  the  right  fide  of  the  belly ;  which, 
afterwards  fpreading  upwards,  and  to  the  left  fide  above  the  os  pubis, 
gave  her  great  trouble.  Her  menflrua  had  not  appeared  for  fome  months 
after  childbed  ;  her  urine  was  in  fmall  quantity  ;  fhe  was  conftantly 
hectic,  had  no  appetite  for  food,  and  was  reduced  to  great  weaknefs  and 
to  fkin  and  bone. 

Mr  Sutherland  informed  me,  that  an  hyfleric  plafler,  befmeared  with 
d.  juccin.  had  been  applied  to  the  tumour;  and  that  it  was  afterwards  em- 
brocated with  a  liniment  compofed  of  Ung.  alth.  Sp.fal.  ammon.  01.  Juccin. 
et  anif.  She  had  taken  the  ftomachic  bitters  fome  time,  and  ufed  fal pru- 
nel.  diffolved  in  her  ordinary  drink..   By  thefe  medicines  her  menflrua 

were 
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were  brought  to  be  regular,  the  urine  came  to  be  in  good  enough  quan- 
tity, and  the  he&ic  fever  feemed  to  be  gone  :  but  her  appetite  flill  conti- 
nued bad ;  and,  after  eating,  Ihe  was  lick  and  uneafy.  Her  belly  was 
fo  coftive,  fhe  fcarce  had  a  ftool  once  a-week.  She  ftill  was  weak  and 
lean.  The  pain,  hardnefs,  and  tenfion  of  her  belly,  increafed  evidently. 
Though  fhe  llept  much,  both  in  the  night  and  day ;  yet  fhe  neither  was 
ftrengthened  nor  refrefhed,  but  always  awaked  weary  and  fatigued. 

In  anfwer  to  this  account,  I  wrote  Mr  Sutherland,  that  I  fufpected  the 
right  ovarium  to  be  tumefied ;  and  in  cafe  my  fufpicion  was  juft,  pro- 
bably he  would,  upon  inquiry,  find,  that  the  progrefs  of  the  tumour 
had  been  much  in  this  manner.  Before  any  fwelling  and  hardnefs  dif- 
covered  themfelves,  our  patient  was  fenfible  of  a  weight,  which  changed 
its  feat  to  different  depending  parts  of  the  pelvis,  according  to  the  differ- 
ent poftures  of  her  body.  The  increafe  of  the  tumour  was  from  below 
upwards  ;  and  when  once  it  became  fo  large  as  evidently  to  make  the  te- 
guments of  the  belly  prominent,  the  tumour  was  fixed,  and  would  fhift 
place  no  more.  If  there  was  no  fuppuration  yet  begun,  the  pain  would 
be  but  obtufe,  without  any  external  rednefs  or  hardnefs  in  the  teguments, 
and  without  fever,  thirft,  &c.  If  a  fuppuration  was  begun,  all  thefe 
fymptoms,  which  I  juft  now  fuppofed  her  free  of,  would  be  appearing. 

On  the  fuppofition  of  no  fuppuration,  I  was  of  opinion  the  tumour 
mould,  if  pomble,  be  refolved;  and  therefore  propofed  to  foment  the 
fwelled  part  frequently  with  an  aperient  refolvent  fotus,  and  to  keep  a 
cataplafm  made  with  the  emollient  farina,  a  confiderable  proportion  of 
galbanum  diffolved  in  the  yolk  of  an  egg,  fome  ung.  a/lb.  and  the  liquor 
for  fomentation  conftantly  applied  to  the  part.  In  the  mean  time,  fhe 
mould  continue  the  ufe  of  the  ftomachic  bitters,  with  pills  compounded 
of  the  ftinking  gums,  and  a  fmali  proportion  of  aloes ;  mould  be  ordered 
the  lighteft.,  eafieft  digefted,  and  leaf!  heating  food  j  and  mould  drink 
x  whey,  barley  ptifan,  or  wine  and  water. 

If  the  fymptoms  of  fuppuration  were  come  on,  it  ought  to  be  for- 
warded as  much  as  art  could. 

Some  months  after  I  had  fent  this  letter,  an  anfwer  was  delivered  to 
me  from  Mr  Sutherland,  by  my  patient's  hufband,  acquainting  me,  that 
the  progrefs. of  the  tumour  had  been  precifely  in  the  manner  I  had  de- 

3  T  2  fcribed, 
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fcribed,  but  without  any  of  the  fymptoms  of  fuppuration  :  That  this 
lucky  guelling  at  fymptoms  I  had  not  been  informed  of,  and  of  which 
they  had  not  taken  the  leaft  notice  before  my  letter,  had  given  our  patient 
great  courage,  and  had  made  her  punctually  obferve  the  directions  I  had 
mentioned  :  by  means  of  which  the  tumour  and  pain  were  altogether  re- 
moved, without  any  obfervable  evacuation  of  matter  any  way;  and  my 
patient  was  healthy  and  ftrong. 

Since  her  recovery  fhe  has  born  children,  and  continues  in  a  good  ftate 
of  health  :  only  that  me  is  fennble  of  what  fhe  calls  a  weaknefs  in  that 
fide ;  and  after  travelling  and  riding,  fhe  feels  pain  where  the  tumour  was 
formerly. 
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Artificial  Passages  for  Natural  Liquors. 

A Gentleman  had  been  plagued  with  a  tedious  tooth-ach,  which, 
occafioned  a  very  hard  tumour  above  the  joining  of  the  cheek  and 
gums  of  the  fecond  dens  molaris  in  the  upper  jaw  on  the  left  fide.  The 
tumour  having  fuppurated,  broke  outwardly  on  his  cheek ;  the  matter 
flowing  out  of  the  ulcer  was  for  fome  time  very  fetid,  and  feveral  ca- 
rious pieces  of  bone  came  out  of  it.  This  ulcer  continuing  long,  the  pa- 
tient came  to  this  place  with  Dr  Hugh  Sutherland,  now  phylician  in  Ork- 
ney. 

There  was  then  in  the  ulcer  a  tent  about  the  fize  of  a  goofe-quill,  an 
inch  and  an  half  long  :  when  the  tent  was  taken  out,  it  was  covered  with 
purulent-like  matter  ;  but  upon  leaning  his  head  forward,  and  to  the  left 
fide,  a  clear  liquor,  refembling  glairy  fpittle,  dropped  out.  No  fuch  li- 
quor or  pus  had  ever  run  out  of  his  nofe  upon  reclining  his  head  to  the 
right  fide  and  downwards.  The  fore  had  no  fetid  ofFenfive  fmell.  A 
probe  gently  bended,  being  put  into  the  fore,  was  turned  in  different  di- 
rections in  a  large  cavity  formed  of  bone,  lined  with  a  finooth  tenfe  mem- 
brane, which  covered  the  bone  every  where  that  we  applied  the  point  of 
the  probe.  The  roots  of  the  rotten  tooth,  v/hich  began  this  trouble,  and 
had  often  been  attempted  to  be  drawn  by  different  tocth-drawers,  were 
{till  faft  in  their  fockets.  Dr  Sutherland  and  the  patient  both  informed 
me,  that  they  had  feveral  times  obferved  a  thicknefs,  and  felt  what  they 
thought  to  be  a  fluctuation  of  liquor  in  the  palate  or  root  of  the  mouth, 
which  there  was  not  then  any  appearance  of.  The  patient  was  otherwife 
in  good  health. 

By  cutting  the  gum  between  the  roots  of  the  rotten  tooth,  I  made  way 
for  a  thin  piece  of  iron,  which  I  pufhed  forcibly  in  between  thefe  roots ; 
and  then  thrufling  it  to  a  fide,  I  prifed  the  one  root  inwards  out  of  its 
focket,  and  made  the  other  fo  loofe,  that  it  came  afterwards  eafily  out, 
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A  fmall  gimblet  being  immediately  put  into  the  fartheft  back  focket,  I 
endeavoured  to  make  it  pierce  into  the  antrum  rnaxillare,  but  could  not  di- 
rect it  fo  far  back.  To  give  a  difcharge  of  the  mucus  into  the  mouth, 
and  to  prevent  its  running  out  at  the  orifice  in  his  cheek,  till  the  fwelling 
of  the  palate  Ihould  give  an  opportunity  of  making  a  more  effectual  drain, 
I  laid  alide  the  tent ;  and,  pufhing  a  fhoemaker's  awl  from  the  joining  of 
the  gums  and  cheek  into  the  finuous  ulcer  near  the  aperture  made  into 
the  antrum  by  the  former  caries,  by  the  means  of  a  very  flexible  probe, 
I  introduced  a  fmall  cord  into  the  wound  made  with  the  awl,  and  brought 
an  end  of  it  out  at  the  external  orifice  of  the  ulcer,  defiring  the  mouth  to 
be  frequently  rinfed  with  brandy,  to  render  the  new- wound  callous 
foon. 

The  patient's  bufinefs  obliging  him  to  return  home,  he  went  away  with 
this  feton  ;  which  being  taken  out  fome  time  after,  this  new  paffage  Ihut 
up  as  well  as  the  external  orifice :  foon  after  which  the  palate  fwelled ;  and, 
being  opened  by  Dr  Sutherland,  fome  fmall  pieces  of  bone  came  out,  and 
our  patient  has  been  well  ever  fince. 

Hist  II.  In  cor  fequence  of  a  toothach  and  rotten  root,  a  tumour  rofe 
in  a  young  gentleman's  cheek,  which  had  been  opened  in  the  infide  of 
his  mouth,  and  a  glairy  clear  matter  was  evacuated  :  but  the  incifion  doling 
foon,  the  tumour  again  appeared ;  and,  when  I  fir  ft  faw  him,  was  as  large 
as  a  fmall  golf-ball,  filling  all  the  hollow  of  the  cheek,  and  being  confide- 
rably  prominent.  I  judged  it  to  be  of  the  encyfted  kind,  forced  out  of  the 
remains  of  the  rotten  tooth  :  but  the  tumour  not  evacuating  at  the  fockets, 
Mr  John  Douglas,  at  my  defire,  opened  it  with  a  lancet  within  his  cheek. 
Clear  mucus  being  preiTed  out  at  the  orifice,  the  tumour  fubfided ;  when 
we  plainly  felt  three  exoftofes  pointing  towards  each  other,  between  which 
the  fac  had  been  nitched.  One  of  the  exoftofes  rofe  from  the  root  of  the 
nafal  procefs  of  the  maxillary  bone  :  the  fecond  grew  out  from  that  fame 
procefs,  or  from  the  anterior  orbitar  procefs  of  the  as  malarum  near  to  the 
orbit :  and  the  third,  which  was  the  largeft,  refembling,  when  felt 
through  the  teguments,  an  old  cock's  fpur,  rofe  out  of  the  cheek-bone. 
We  could  be  fenfible  of  no  bone  being  bare  or  fpoilt  by  a  probe  introdu- 
ced at  the  wound  j  nor  had  we  reafon,  from  the  nature  of  the  matter  eva- 
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cuated,  to  judge  that  there  was  any  carious  bone.  A  tent,  with  a  thread 
hanging  to  it,  was  put  into  the  wound  ;  which  was  continued  fome 
weeks,  brandy  and  melrofe  being  frequently  injected  into  the  empty  cyft, 
and  the  patient  rinfing  that  fide  of  the  mouth  often  with  brandy.  After 
we  thought  the  pafTage  callous,  the  tent  was  no  more  ufed,  and  the  pa- 
tie'nt  has  had  no  more  return  of  the  tumour. 

Hist.  III.  Upon  drawing  the  roots  of  a  rotten  tooth  of  a  young  lady, 
who  had  a  tumour  refembling  the  one  defcribed  in  the  former  hiftory, 
a  yellowifh-coloured  thin  liquor  flowed  out  of  one  of  the  fockets ;  this 
liquor  had  a  great  many  particles  refembling  oil  fwimming  on  its  top, 
but  had  no  fetid  fmell.  The  fwelling  immediately  fubfided  j  no  exo- 
ftofis  was  felt ;  a  fmall  probe  introduced  into  the  hole  of  the  focket  could 
not  be  made  to  touch  any  bare  bone  in  the  circumference  of  a  large  ca- 
vity it  was  put  into ;  nor  could  we  difcover  the  pafTage  by  which  the  li- 
quor came  from  the  external  cyftis  into  the  focket  of  the  tooth.  The  ma- 
nagement of  this  cafe  was  the  fame  as  of  the  preceding  ;  the  oily  particles 
appeared  feveral  days  in  the  liquor  that  flowed  when  the  tent  was  taken 
out ;  at  length  they  could  not  be  obferved.  The  lady  has  continued  well, 
and  free  of  fwelling- 
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The  Cure  of  an  ULCER  of  the  Cheek,  with 
the  fuperior  falivary  Dudt  opened. 

Jk>  fWK  KER  of  Frogton,  a  young  gentleman  of  a  delicate  conftitution, 
Xt-B.  and  threatened  with  a  consumption  from  an  nicer  in  his  lungs, 
■was  feized,  after  riding  in  a  cold  night,  with  a  very  hard  tumour  about 
the  middle  of  his  left  cheek.  The  gentlemen  who  attended  him  en<- 
deavoured  at  firft  to  refolve  it :  but,  obferving  a  fuppuration  to  come  on, 
it  was  opened  with  a  lancet  on  the  infide ;  and  afterwards  an  external  ori- 
fice was  alfo  made,  and  efcharotics  were  applied  to  wafte  down  the  hard 
ftool  of  the  tumour  that  ftill  remained.  When  no  more  hardnefs  was 
felt,  his  furgeon  endeavoured  toincarn  and  cicatrize,  but  was  difappointed 
by  a  conftant  plentiful  difcharge  of  a  thin  clear  lymph.  The  orifice  was 
again  enlarged;  audit  was  dreffed  a  confiderable  time  with  aftringents 
and  driers  in  different  forms,  but  without  any  fuccefs. 

In  September  1727,  being  accidentally  in  the  neighbourhood  of  Kelfo, 
where  Mr  Ker  lived,  I  was  lent  for  thither,  to  advife  with  Drs  Abernethy 
and  Scott,  phyficians  there,  and  with  Mr  Jamiefon  furgeon,  concerning 
his  cure.  The  external  orifice  in  his  cheek  was  as  large  as  would  have  re- 
ceived the  point  of  my  thumb ;  and,  at  the  bottom  of  it,  we  could  di- 
stinctly fee  fome  part  of  the  fuperior  falivary  duclt  laid  bare,  with  a  hole 
in  the  outer  fide  of  it,  large  enough  to  allow  the  button  of  a  middle-nzed 
probe  to  enter  it ;  and,  when  he  moved  his  lower  jaw  at  our  defire,  the 
fall  va  ran  out  plentifully  at  that  orifice.  When  the  jaw  was  not  moved, 
a  v*ry  fmall  quantity  of  the  fpittle  oozed  out ;  but,  in  time  of  dinner,  it 
made  a  napkin,  laid  eightfold  over  the  pi  after  that  covered  the  ulcer, 
wet  all  through. 

W e  agreed  to  make  an  artificial  opening  for  the  faliva  into  his  mouth, 
which  1  did  in  the  following  manner :  Having  with  two  fingers  of  one 

hand 
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hand  ftretched  his  cheek  outwards,  I  directed  the  point  of  a  large  fhoe- 
maker's  awl,  which  I  held  in  the  other  hand,  into  the  open  breach  of 
the  duel:,  and  thruft  the  awl  obliquely  forwards  through  the  cheek  into 
the  mouth,  betwixt  my  two  fingers  ;  then  drawing  back  the  awl,  I  pafTed 
an  eyed  flexible  probe,  mounted  with  a  fmall  cord  of  filk,  through  the 
pafTage  made  by  the  awl,  and  brought  it  out  between  his  lips  with  my 
fingers,  leaving  one  half  of  the  cord  hanging  from  the  external  ulcer  : 
then  the  ends  of  the  feton,  being  difengaged  from  the  probe,  were  tied 
loofely  near  the  angle  of  the  mouth ;  and  his  external  ulcer  was  drefled 
up  with  dry  lint  kept  on  with  a  plafter.  He  was  defired  to  rinfe  that 
fide  of  his  mouth  frequently  with  brandy ;  and  the  fides  of  the  external 
ulcer  were  kept  from  growing  out  too  faft,  or  turning  callous,  with  the 
lunar  cauflic.  In  lefs  than  three  weeks,  this  management  had  the  defired 
effect  of  rendering  the  pafTage,  in  which  the  cord  was  engaged,  callous, 
(which  the  loofenefs  of  the  cord,  and  the  want  of  pain  when  it  was  drawn, 
plainly  mowed ;)  when  Mr  Jamiefontook  out  the  cord,  and  cured  up  the 
external  ulcer  very  foon.  In  a  little  time  after,  I  faw  our  patient  here  in 
Edinburgh,  with  a  firm  cicatrice  on  the  part  where  the  fore  had  been. 

This  operation  is  plainly  directed  by  my  friend  Mr  Chefelden  in  thefe 
words  (a) :  "  When  this  duct  is  divided  by  an  external  wound,  the  fa- 
"  liva  will  flow  out  on  the  cheek,  unlefs  a  convenient  perforation  be 
"  made  into  the  mouth,  and  then  the  external  wound  may  be  healed," 

(a)  Anatomy,  book  iii.  chap.  3. 
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DISEASES  of  the  LACRYMAL  CANALS. 

TH  E  many  improvements  that  have  been  made  of  late  in  moft  chi- 
rurgical  operations,  as  they  {how  how  imperfect  furgery  was  for- 
merly, fo  they  mould  be  an  incitement  for  endeavouring  to  improve  it 
ftill  further :  which  will  be  found  no  difficult  talk  to  any  who  carefully 
confiders  the  natural  ftructure  and  fituation  of  the  parts  that  are  affected 
in  the  feveral  external  difeafes ;  who  examines  the  changes  which  thefe 
difeafes  do,  or  may,  make  on  the  body  ;  who  from  thence  lays  down  rea- 
fonable  intentions  of  cure,  whereby  the  parts  may  be  brought  as  near  to 
a  natural  ftate  as  poffible,  or  the  functions  of  fuch  as  are  difordered  or 
deftroyed  may  be  fupplied  by  art ;  and  laftly,  who  diligently  weighs  the 
manner,  immediate  effects,  and  confequences  of  every  ftep  to  be  taken  in 
executing  thefe  intentions.    I  mall  endeavour  to  mow,  in  the  following 
remarks  on  the  fjlula  lacrymalis,  how  far  the  want  of  due  attention  to 
thefe  neceffary  circumftances  is  capable  of  keeping  us  in  ignorance,  and 
leading  us  into  error.    I  made  choice  of  the  fjlula  lacrymalis  for  an  ex- 
ample, becaufe  it  is  a  common  enough  difeafe,  that  has  been  often  feen 
and  treated  by  furgeons,  is  wrote  of  in  all  the  fyflems  of  furgery  and  in 
molt  collections  of  obfervations,  and  is  more  particularly  examined  by 
the  profeffed  oculifts  ;  yet,  in  my  opinion,  is  very  little  underftood,  and 
has  very  defective  or  faulty  rules  laid  down  for  its  cure. 

Without  troubling  the  reader  with  critical  obfervations  on  the  old  di- 
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ftindion  of  anchylops  and  asgylops,  or  on  the  impropriety  of  reckoning 
all  segylopes  or  ulcers  of  the  internal  canthus  of  the  eye  to  befijiula  lacry- 
males,  or  on  the  chara&ers  of  any  ulcer  neceffary  to  conftitute  a  fiftula  ; 
I  mail  only  inform  him,  that  the  difeafe  I  now  treat  of,  is  fuch  an  indif- 
pofition  of  the  canals  that  convey  the  tears  from  the  eye  to  the  nofe,  as 
does  not  allow  the  tears  to  pafs  as  they  ought. 

The  lacrymal  canals,  whofe  difeafes  are  the  fubjecl  of  this  efTay,  have 
been  defcribed  by  feveral  anatomifts  ;  but,  none  of  them  having  thefe 
difeafes  in  view,  their  words  or  pictures  will  not  probably  give  the  reader 
an  idea  of  thefe  parts  fuited  to  my  purpofe  :  wherefore  I  mail  give  a  ftiort 
defcription  of  them,  illuftrated  by  figures,  before  I  enter  upon  any  ac- 
count of  their  difeafes. 

The  two  lacrymal  points,  A,  B,  (Plate  III.  fig.  6.)  fituated  each  on  a 
little  prominence  near  the  internal  extremity  of  the  edge  of  each  palpebra, 
take  in  the  tears  to  be  conveyed  by  two  little  ducts  of  about  four  tenths 
of  an  inch  long,  which  are  continued  from  the  points  inwards  and  fome- 
what  downwards,  (the  fuperior  being  the  longefl  and  mod  oblique),  till 
they  open  into  the  lacrymal  fac,  D.  Between  the  points  and  the  angle 
where  the  palpebral  join,  the  caruncula  lacry malls,  C,  is  placed.  The  la- 
crymal fac,  D,  lies  upon  the  groove  formed  partly  in  the  nafal  procefs  of 
the  maxillary  bone,  and  partly  in  the  anterior  half  of  the  os  unguis,  to  which 
its  back- part  adheres  {lightly ;  but  this  membranous  bag  is  connected  firm- 
ly to  the  ridge  which  is  raifed  on  the  os  unguis,  at  the  pofterior  part  of  the 
groove,  ferving  at  this  place  as  a  proper  diftinguifhing  boundary  between 
the  orbit  and  exterior  parts ;  fo  that  the  lacrymal  half  of  the  os  unguis  is 
without  the  orbit,  while  its  pofterior  half  conftitutes  a  fhare  of  the  bony 
fides  of  that  cavity.  Such  another  firm  connection  of  the  lacrymal  fac  to 
the  bones  is  alfo  to  be  obferved  at  the  fore-part  of  the  groove,  where  a 
fmall  future  joins  the  os  unguis  to  the  nafal  procefs  of  the  maxillary  bone. 

The  lacrymal  groove  of  the  os  unguis,  D,  is  about  two  tenths  of  an  inch 
broad  in  its  middle  widen;  part,  and  is  about  half  an  inch  long  from  die 
top,  till  it  is  covered  by  the  maxillary  bone,  and  a  complete  bony  canal 
is  formed  for  inclofing  the  whole  lacrymal  dud  ;  which,  after  a  fhort 
progrefs,  opens  into  the  nofe  immediately  below  the  middle  of  the  fupe- 
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rior  edge  of  the  lower  os  fpongiofimi,  where  its  extremity  becomes  fmaller 
than  any  other  part  of  it. 

When  we  view  the  fide  of  the  nofe  after  the  bones  have  been  divided 
by  a  perpendicular  fection,  we  fee  the  ojfa  fpongiofa^  K,  L,  (fig.  7.)  fituated 
near  horizontally,  depending  by  their  fuperior  edge  from  the  other  bones, 
and  removing  farther  from  them  as  they  defcend.  The  anterior  extre- 
mity of  the  fuperior  os  fpongiofum  K,  is  fixed  to  the  other  bones  very  near 
where  the  upper  part  of  the  os  unguis  is  joined  to  the  frontal  bone  ;  and 
the  fuperior  edge  of  the  inferior,  L,  is  very  little  below  where  the  great  la- 
crymal  duel:  begins. 

This  Ihort  defcription  will,  I  hope,  afiift  the  reader  to  underftand  the 
feveral  morbid  cafes  I  am  now  to  confider. 

If,  after  any  erofion  of  the  eye- lids,  the  lacrymal  points,  or  the  fmall 
pipes  going  from  them  to  the  lacrymal  fac,  are  entirely  blocked  up  by 
their  fides  growing  together,  which  may  be  known  by  the  conftant  weep- 
ing of  the  affected  eye,  after  a  difeafe  capable  of  producing  fuch  an  ero- 
fion, without  any  tumour,  but  on  the  contrary  with  a  deprefiion  of  the 
teguments  covering  the  lacrymal  fac,  and  by  the  points  being  fo  obli- 
terated, that  one  of  Anel's  fmall  probes  cannot  be  puftied  by  them  into 
the  fac  ;  in  fuch  a  cafe,  I  fay,  the  patient  mult  all  his  life  bear  the  defor- 
mity and  uneafinefs  of  a  weeping  eye,  or  fome  fuch  operation  as  the  fol- 
lowing muft  be  attempted  :  Let  the  lacrymal  fac  be  opened  in  a  flow  cau- 
tious dhTecting  manner  j  after  which  pufli  a  fmall  round  curve  needle 
with  a  waxed  thread  from  one  of  the  prominencies  of  the  palpebral,  where 
the  lacrymal  point  naturally  is,  into  the  fuperior  part  of  the  fac  j  draw 
out  the  needle  at  the  aperture  lately  made,  and  leave  the  thread  by  way 
of  a  feton  ;  do,  the  fame  at  the  part  where  the  other  punBum  lacrymale  was. 
Soon  after  the  fmall  inflammation  thefe  threads  may  raife  is  over,  the  briny 
tears  trickling  along  them  will  make  the  paffages  callous,  and  fit  for  fup- 
plying  the  office  of  the  natural  duds  when  the  threads  are  to  be  taken 
out ;  and  the  aperture  in  the  fac,  which  has  been  kept  open  by  doflils, 
and  refrefhing  fometimes  with  the  lunar  cauftic,  will  very  readily  fhut 
up  as  foon  as  this  manner  of  dreffing  is  forbore,  and  that  it  is  only  co- 
vered with  a  pledgit.  Thefuccefs  with  which  an  artificial  pafiage,  formed 
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this  way. into  the  mouth  has  fupplied  the  falivary  duct*,  may  make  us 
judge,  that  the  method  juft  now  propofed  might  alfo  be  fuccefsful. 

♦ 

When  the  fibres  of  the  lacrymal  fac  are  too  weak,  or  the  large  duel:  is 
obftructed  by  fome  concreted  liquors,  the  fac  is  gradually  ftretched  by 
the  tears  which  regurgitate  frequently  at  the  puncla  lacrymalia.  Some  call 
this  difeafe  a  dropfy,  others  would  have  named  it  a  hernia,  of  the  lacrymal 
fac.  We  know  it  by  the  tumour  of  the  fac,  without  hardnefs,  difcolour- 
ing,  or  pain,  which  difappears  as  foon  as  we  prefs  out  the  tears  at  the 
punEfa  lacrymalia.  While  this  difeafe  is  recent,  thefe  tears  are  pure ;  after- 
wards fome  pus  appears  with  them,  becaufe  of  the  excoriation  which  the 
fac  fufFers.  Left  there  fhould  be  any  hazard  of  miftaking  a  tumour  or 
fmall  abfeefs  in  the  teguments,  which  cover  the  lacrymal  fac,  for  the 
difeafe  of  the  fac  juft  now  defcribed,  as  I  have  feen  done,  allow  me  to 
mention,  that  fuch  tumour  is  eafily  diftinguifhed  from  the  hernia  or 
dropfy,  by  its  not  diminilhing  or  not  difcharging  a  large  quantity  of  teara 
or  pus  at  the  puncla  lacrymalia  upon  preffure. 

The  method  of  cure  in  the  dropfy,  is  to  pafs  one  of  Anel's  probes  from 
the  puncla  lacrymalia  into  the  nofe,  to  remove  any  grumous  matter  that 
may  be  lodged  in  the  lacrymal  canals ;  and  then  to  inject,  by  the  lacrymal 
points,  mild,  detergent,  and  gently  aftringent  liquors,  fuch  as  melrofe 
diluted  in  lime-water,  to  which  a  little  brandy  may  afterwards  be  added, 
or  any  chalybeate  water,  or  a  little  weak  wine,  &c. :  which  injection  is  to 
be  repeated  twice  or  thrice  a-day ;  and  in  the  intervals  the  cure  is  affifted 
by  external  com preffion,  made  with  comprefs  and  bandage,  or  the  proper 
compremng  machine,  and  by  corroborants.  We  read  of  feveral  cures 
performed  in  this  manner  by  Mr  Anel  and  Mr  Heifter;  I  have  alfo  had 
fuccefs  with  it- 
It  will  be  neceflfary  here  to  obferve,  that  the  fmall  duct,  going  from 
the  fuperior  lacrymal  point  A,  (fig.  6.),  being  more  oblique  than  the  in- 
ferior, it  will  be  more  proper  for  pamng  the  probe  by ;  and,  becaufe  the 
paffage  from  that  point  into  the  nofe  is  not  ftraight,  the  probe  muft  be 
bended  into  a  fmall  arch  of  a  large  circle.  The  fuperior  eye-lid  being 
then  raifed,  and  its  edge  turned  a  little  outwards  with  the  fingers  of  one 
hand,  the  furgeon,  refting  the  other  hand  on  the  patient's  cheek  near  the 

exterior. 
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exterior  canthus  of  the  eye,  introduces  the  probe,  with  its  convexity  up- 
wards, into  the  punctum ;  and  railing  his  hand  gradually  as  he  pufhes 
the  probe  forward,  he  brings  it  almofl  perpendicular  to  the  lacrymal  fac, 
t>y  the  time  that  the  probe  reaches  the  lower  part  of  that  fac  ;  then  he 
turns  the  probe  foftly,  till  he  brings  its  concavity  towards  the  nofe ;  and 
pufhes  it  downwards  through  the  great  duel:  into  the  nofe.  After  which 
he  moves  it  up  and  down,  and  to  different  fides,  to  break  any  concreted 
matter  lodged  in  it. 

The  inferior  punEtum  lacrymak,  B,  will  be  fitter  for  introducing  the  pipe 
of  the  fmall  fyringe  into,  and  for  making  the  injections  by;  becaufe  the 
inferior  eye-lid  has  not  near  fo  much  motion  as  the  fuperior,  and  is  more 
eafily  held  with  its  edge  turned  a  little  outwards,  at  the  fame  time  that 
the  furgeon  has  a  better  reft  on  the  patient's  cheek  for  the  hand  that  holds 
the  fyringe,  than  he  can  have  in  making  the  injection  by  the  fuperior 
point. 

A  propofal  has  been  lately  made  to  introduce  a  fmall  pipe  at  the  lower 
part  of  the  lacrymal  duct,  into  the  fac,  by  which  medicines  may  be  con- 
veyed for  curing  feveral  difeafes  of  the  lacrymal  canals ;  but  I  don't  know 
whether  cures  have  been  made  with  this  pipe. 

If  thefe  methods  of  injecting  and  compreffion  are  not  fuccefsful,  and 
the  internal  part  of  the  lacrymal  fac  is  become  fpongy  and  ulcerated, 
which  we  judge  to  be  the  cafe  by  the  quantity  of  pus  expreffed  with  the 
tears,  the  fac  muft  be  opened  by  an  incifion.  When  the  fac  is  much  dif- 
tended,  and  the  matter  in  it  is  thick,  it  is  as  eafily  opened  as  any  common 
abfeefs :  but,  when  the  fwelling  is  little,  and  the  matter  is  thin,  I  have 
obferved,  that,  notwithftanding  the  fkin  was  kept  as  tenfe  as  I  could  be- 
twixt my  thumb  and  two  fingers,  and  an  afliftant  endeavoured  all  he 
could  by  preffure  on  the  punEla  lacrymalia  to  prevent  the  tears  and  pus 
efcaping  by  thefe  orifices  ;  I  fay,  notwithftanding  thefe  precautions,  I  ob- 
ferved that  the  preffure  of  my  knife  fqueezed  out  the  liquors  contained  in 
the  fac,  and  made  it  collapfe  fo  much  that  it  could  not  be  opened  with- 
out a  manifefi  rifle  of  cutting  the  poflerior  fide  of  the  fac,  and  fo  laying 
the  bone  bare,  which  evidently  appears  neceiTary  to  be  fhunned  in  the 
cafe  I  now  fpeak  of.  When  the  fac  is  full  of  fpongy  flefh,  or  has  con- 
tracted after  an  unfuccefsful  attempt  of  the  operation,  it  is  fcarce  pomble  to 
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know  when  the  fac  is  opened,  or  how  much  of  it  is  opened,  by  an  incifion, 
without  having  fome  directory  for  the  knife.  To  avoid  thefe  inconveni- 
ences, in  fuch  cafes,  I  introduced  a  fmall  probe  at  one  of  the  punfla  lacry- 
malia,  and  caufed  an  afliftant  to  raife  up  the  fac  with  it,  while  with  a 
gently-crooked  fharp-pointed  biflory,  I  cut  the  ftretched  teguments  in  the 
common  way,  till  I  felt  or  perceived  the  naked  probe ;  when,  laying  afide 
the  biftory,  and  taking  a  pair  of  crooked  fciffars,  I  introduced  the  probe- 
pointed  blade  into  the  fac,  and  cut  it  firft  upwards,  and  then  downwards, 
till  its  whole  length  was  opened. 

In  making  this  opening,  the  tendon  of  the  orbicular  mufcle  of  the  eye- 
lid muft  be  cut  through ;  but  it  is  of  no  confequence,  for  the  firm  cica- 
trice afterwards  ties  that  mufcle  to  the  bones  here  fufficiently  to  prevent 
any  inconvenience.  We  are  however  to  take  particular  care  not  to  cut  fo 
near  to  the  joining  of  the  palpebral,  as  to  be  in  any  hazard  of  dividing 
them,  which  might  occafion  a  confiderable  deformity :  and  it  will  be 
more  convenient  to  fave  the  angular  artery  and  vein,  than  to  wound  them  ; 
becaufe,  if  they  are  wounded,  the  blood  which  they  pour  out  hinders  the 
operator  to  fee  fo  diflinctly  what  he  is  doing. 

After  the  fac  is  fully  opened,  we  can  obferve  in  what  condition  it  is,  and 
are  at  liberty  to  free  the  nafal  duct  of  any  thickened  matter  that  happens 
to  be  in  it.  Small  doflils,  armed  with  fome  proper  medicines,  either  of 
the  detergent,  drying,  or  (lengthening  kind  (according  to  the  morbid 
Hate  of  the  fac),  are  laid  into  the  fac,  but  without  being  very  hard,  or  be- 
ing fluffed  flrongly  in,  left  unneceffary  pain  and  inflammation  mould  be 
occafioned.  The  lips  are  then  covered  with  a  fmall  pledgit,  and  this  is 
kept  on  by  a.  femilunar  fnip  of  adhefive  plafler ;  and,  if  the  dreffings  do 
not  keep  well  enough  in  the  fac,  compreffes,  and  the  compremng  inftru- 
ment,  mould  be  put  upon  them.  While  the  difeafe  is  curing  by  proper 
medicines,  the  lips  are  kept  frefh  with  the  lunar  cauftic.  When  once  the 
fac  is  made  found,  the  orifice  in  the  teguments  clofes  very  foon  after  the 
ufe  of  the  doflils  is  forbore,  if  the  patient  is  in  any  thing  of  a  tolerable 
habit  of  body.    I  have  practifed  this  method  with  fuccefs. 

When  the  large  lacrymal  duEi  is  excoriated,  or  has  fungous  flefh  rifing 
from  it,  which  will  be  known  by  the  acute  pain,  or  great  infenfibility, 
and  by  the  difficulty  of  pafling  a  probe  through  it  after  the  fac  is  opened, 
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and  by  a  view  of  its  fuperior  part,  there  is  a  neceflity  of  dropping  or  in- 
jecting proper  medicines  into  it,  and  of  keeping  its  fides  from  becoming 
contiguous  by  introducing  fome  convenient  fubftance  into  it.  When 
medicines  are  made  to  pafs  through  it,  the  patient  muft  be  defired  to  hold 
his  head  forwards,  that  the  liquors  may  run  out  at  his  nofe,  inftead  of 
falling  back  into  his  fauces.  In  my  opinion,  a  fmall  tent  of  lint,  fecured 
with  a  thread,  and  armed  with  medicines,  is  preferable  to  a  fmall  wax 
bougie,  or  any  thing  that  is  oily,  becaufe  thefe  keep  the  parts  raw  much 
longer,  and  do  not  imbibe  fuitable  medicines.  As  foon  as  the  duel:  is 
brought  to  a  right  condition,  the  difeafe  is  the  fame  as  in  the  preceding 
fuppoiition. 

Let  us  now  fuppofe,  that  the  fungous  flelh  rifing  from  the  fides  of  the 
duel:  has  united  and  blocked  up  the  paflage  entirely,  which  can  only  be 
difcovered  after  the  fac  is  open,  by  the  impoffibility  of  introducing  a 
probe,  or  making  liquors  pafs  through  it,  into  the  nofe,  while  it  feels 
foft  and  yielding,  without  that  fort  of  firm  refiftance  which  a  bone  co- 
vered with  a  membrane  makes,  and  which  cannot  be  defcribed  well  in 
words,  but  what  all  furgeons  of  any  practice  know.  In  the  cafe  as  I  have 
now  put  it,  I  think  there  is  ftill  no  neceffity  of  hurting  the  bones  in  or- 
der to  make  a  palfage  for  the  tears.  What  I  would  propofe  is,  to  pufh  a 
fmall  fhoemaker's  awl,  or  fome  fuch  inftrument,  through  the  middle  of 
the  fungus  into  the  nofe  ;  and  then  to  keep  this  artificial  paffage  open,  and 
to  render  it  callous  by  a  tent  or  feton.  In  making  the  perforation,  the 
inftrument  muft  be  held  with  its  concavity  towards  the  nofe  ;  and  it  muft 
be  thruft  through  flowly,  and  with  no  great  force,  the  furgeon  changing 
its  direction  a  little  whenever  he  touches  the  bone  with  its  point :  when 
the  drops  of  blood  coming  out  of  the  nofe,  {hew  the  inftrument  to  have 
perforated  far  enough,  it  is  drawn  back,  and  the  tent  or  feton  muft  be 
immediately  paffed  in  the  fame  way.  The  feton  is  preferable,  in  my  opi- 
nion, but  requires  the  probe  by  which  it  is  introduced  to  be  of  very  flex- 
ible filver,  and  previoufly  brought  to  a  particular  form.  Fig.  8.  is  a 
probe  about  three  inches  long,  bended  into  a  femicircle,  only  with  near 
half  an  inch  toward  the  point  pretty  ftraight :  this  I  have  made  to  pafs 
from  the  lacrymal  fac  into  the  nofe,  and  brought  it  out  at  the  noftrils,  of 
feveral  dead  bodies,  without  ufing  force,  or  changing  its  form.  The 
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fmall  cord  that  is  brought  through  in  the  eye  of  this  probe,  is  to  remain 
for  fome  days,  without  fhifting  the  part  engaged  in  the  duct,  till  it  be- 
comes loofe  by  the  fuppuration  which  happens  round  it ;  then  it  may  be 
drawn  a  little,  having  befmeared  the  part  that  is  to  be  next  introduced 
with  fome  gentle  fuppurative  balfam.  In  a  very  little  time,  the  fuppura- 
tion will  wafte  as  much  as  is  fufficient ;  and  then  the  detergents  and  de- 
ficcatives  will  fuceed  in  bringing  the  canal  near  to  the  natural  ftate.  I 
need  fcarce  mention  the  tying  of  the  two  ends  of  the  cord  after  each  dref- 
fing,  to  keep  them  from  hanging  over  the  face,  whereby  they  would  be 
in  hazard  of  being  unwarily  pulled ;  or  the  neceffity  of  dreffing  the  fac 
all  the  while,  as  in  the  former  fuppofition ;  or  taking  out  the  cord  and 
curing  all  up,  after  the  duct  and  fac  are  found,  they  are  fo  obvious. 

If  the  duct  has  been  blocked  up  in  a  child,  and  no  cure  is  attempted 
till  the  perfon  comes  of  age, .  the  duct  may  be  fo  obliterated  or  fmall,  that 
the  method  now  propofed  cannot  be  executed,  and  an  artificial  paffage 
muft  necefTarily  be  made  through  the  bone.  But  as  this  cafe  can  never 
be  certainly  difcovered  till  the  fac  is  opened,  We  ought  ftill  to  proceed  in 
the  cautious  way  I  formerly  mentioned  for  this  part  of  the  operation. 
The  place  of  the  os  unguis  where  this  perforation  ought  to  be  made,  will 
eafily  be  determined  from  the  defcription  I  gave  of  the  parts,  and  from 
the  advantage  of  the  canal  for  the  tears  being  at  the  moft  depending  part 
of  the  fac.  It  muft  not,  however,  be  attempted  to  be  made  where  the 
natural  duct  was  ;  for,  in  piercing  the  bones  in  that  place,  and  with  that 
direction,  the  inftrument  will  more  readily  pierce  into  the  large  finus  max- 
Maris  than  into  the  nofe.  If  the  perforation  is  attempted  to  be  made  too 
far  outwards,  the  inftrument  muft  be  forced  through  the  maxillary  bone, 
which  cannot  be  pierced  but  with  great  difficulty.  I  imagine  any  one 
may  eafily  underftand  the  place  and  direction  for  making  the  perforation 
right,  by  obferving  how  the  two  pins  are  placed  in  fig.  6.  and  how  they 
come  through  the  ojfa  fpongiofa  in  fig.  7.  at  M  and  N  ;  for  the  pin  E  in 
fig.  6.  being  thruft  perpendicularly  through  the  os  unguis,  about  the 
middle  of  the  lacrymal  fac,  pierces  the  anterior  extremity  of  the  upper  os 

fpongiofum  at  M,  in  fig.  7. ;  and  the  pin  F  in  fig.  6.  thruft  very  obliquely- 
through  the  os  unguis,  at  the  loweft  part  of  the  fac,  pierces  the  os  fpo?igio- 

fum  inferius  at  N,  in  fig.  7.    The  pin  F,  placed  fo  far  back  as  to  be  con- 
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tiguous  to  the  ridge  dividing  the  os  unguis  with  the  perpendicular  direc- 
tion of  the  other  pin  E,  would  anfwer  all  intentions  without  any  rifk. 

The  inftruments  with  which  this  perforation  has  hitherto  been  ordered 
to  be  made,  appear  to  me  very  faulty.  One  general  fault  to  all  of  them 
is,  their  deftroying  more  of  the  os  unguis  than  is  neceflary  or  fafe :  for 
wherever  the  orbitar  part  of  it  is  difeafed,  there  is  great  danger  of  an  in- 
flammation and  fuppuration  being  brought  on  the  mufcles  and  fat  within 
the  orbit ;  which  may  be  attended  with  a  train  of  troublefome  danger- 
ous fymptoms,  that  art  can  do  little  to  relieve,  becaufe  of  the  quantity 
of  fat,  in  which  pus  diffufes  itfelf  eafily,  and  cannot  be  reftrained  by  me- 
dicines or  compreffion  in  fuch  a  cavity  as  the  orbit,  and  in  the  neigh- 
bourhood of  fuch  a  fenfible  moveable  neceflary  organ  as  the  eye.  The 
actual  cautery  gives  great  pain,  burns  the  neighbouring  parts,  raifes  in- 
flammation, and  leaves  a  carious  piece  of  bone  to  exfoliate ;  which  re- 
tards the  cure  much.  The  directory,  or  blunt  ftilet,  when  pufhed 
through  the  bone,  fractures  it  far  and  near,  and  often  rufhes  into  the 
nofe  fo  far  as  to  break  the  feptum  narium.  The  olive-fhaped  blunt  perfo- 
rative, or  the  tapering  ftrong  forceps,  make  large  fractures  in  the  bone, 
belides  opening  a  paflage  large  enough  to  let  the  point  of  one's  finger  pafs, 
where  one  no  larger  than  a  crow-quill  is  required.  In  place  of  all  thefe, 
then,  I  would  propofe  always  to  make  ufe  of  a  drill,  fmall  perforative  of 
a  trepan,  gimblet,  trocar,  or  any  fuch  fmall  infhrument  that  can  perfo- 
rate with  little  force  and  no  fracture.  The  trocar  is  the  inftrument  I  have 
made  this  perforation  with  feveral  years  pafl,  in  the  following  manner. 
Choofing  a  trocar,  the  ftilet  of  which  is  of  the  fize  I  wiih  to  have  the  per- 
foration, and  is  as  much  longer  than  its  canula  as  I  think  neceflary  for 
perforating  into  the  nofe,  I  put  a  probe  into  the  canula,  to  fearch  for  the 
lowed  part  of  the  ridge  of  the  os  unguis  ;  at  the  fore-part  of  which  I  keep 
the  probe  till  the  canula  is  prefled  foftly  down  to  that  part  of  the  bone. 
When  the  probe  is  taken  out,  the  canula  is  put  in  the  proper  direction, 
and  the  ftilet  of  the  trocar  is  then  put  through  the  canula,  to  be  worked 
with  half-turns  of  the  hand  till  it  perforates  into  the  nofe ;  in  doing 
which  its  own  weight  is  fufficient,  fcarce  any  preffure  of  the  hand  being 
required. 

So  foon  as  the  perforation  is  made,  withdraw  the  ftilet,  to  pafs  a  tent 
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fecured  with  a  thread,  or  a  piece  of  wire-drawn  lead,  through  the  canula 
into  the  nofe ;  then  taking  away  the  canula,  accommodate  the  tent  or 
lead  to  the  reft  of  the  wound  ;  or  the  canula  may  be  taken  away  with  the 
ftilet  after  the  perforation,  and  the  tent  or  lead,  or  a  little  pipe,  may  be 
put  into  the  hole,  having  the  head  of  the  tent  broad,  or  the  lead  fplit  a 
little  at  its  outer  end,  that  each  part  may  be  bended  down  to  make  a  head, 
and  the  pipe  fhould  have  little  moulders  to  prevent  it  from  falling  into 
the  nofe :  then  drefs  the  lacrymal  fac  in  the  fame  way  as  was  propofed 
above,  when  we  fuppofed  the  fac  to  be  laid  open.  Allow  thefe  dreffings 
to  remain  till  the  fuppuration  comes  on,  when  they  are  to  be  renewed. 
Whenever  the  inflammation  is  gone,  by  drying  medicines  injected  at  the 
new  orifice,  or  conveyed  into  it  by  the  tent,  endeavour  to  harden  the 
membrane  with  which  the  thin  edges  of  the  perforated  bone  foon  cover. 
I  ufed  melrofe  and  a  little  brandy,  increafing  gradually  the  proportion  of 
this  laft  medicine.  Whenever  the  tent  can  be  made  to  pafs  this  hole, 
without  giving  pain,  leave  off  the  ufe  of  the  tent  or  pipe,  and  cure  up  the 
external  orifice  as  foon  as  it  will  go  together ;  which  is  very  foon,  if  its 
lips  have  been  gently  touched  from  time  to  time  with  the  lunar  cauflic. 
In  this  way  I  have  cured  thofe  who  had  this  difeafe  from  their  infancy, 
without  one  bit  of  bone  exfoliating,  or  the  leaft  weeping  in  the  eye  after- 
wards, or  other  inconvenience,  not  fo  much  as  an  obfervable  fear. 

I  am  informed,  that  a  gold  pipe  has  fometimes  been  left  in  the  new  paf~ 
fage  ;  the  cut  fore-part  of  the  fac  having  united  while  it  remained  there. 

Let  us  now  fuppofe,  that  the  fharp  matter  in  the  lacrymal  fac  has  de- 
ftroyed  its  membrane,  and  rendered  the  os  unguis  on  which  it  lies  carious ; 
or  that  the  caries  having  begun  in  the  bone,  the  ichor  of  it  has  eroded 
the  membrane.  In  this  cafe,  if  there  is  a  large  paffage  eroded  alfo 
through  the  membrana  narium,  while  the  teguments  are  whole,  it  may  be 
long  before  the  lacrymal  canals  can  be  difcovered  to  be  affected  ;  and  the 
difeafe  will  be  treated  as  an  ozasna.  But  if  there  is  no  fuch  paffage  into 
the  nofe,  the  malady  may  be  known  by  the  brown-coloured  flinking 
ichor  diluted  with  tears ;  which  may  be  fqueezed  out  at  the  lacrymal 
points,  upon  preffing  the  lacrymal  fac. 

The  method  of  cure  here  will  be  to  open  the  lacrymal  fac,  as  in  the 
former  cafes  mertioned;  to  feparate  as  much  of  the  bone  as  is  carious  ; 
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to  make  a  perforation  with  the  point  of  a  lancet  or  biftory,  through  the 
mcmbrana  nar'ium  •  and  then  to  complete  the  cure  as  directed  in  the  pre- 
ceding fuppofition  of  the  bone  being  artificially  perforated. 

The  feparation  of  the  carious  bone  is  ordered  to  be  haftened  by  the  ap- 
plication of  the  actual  cautery,  tinctures  of  myrrh  and  aloes,  and  of  eu- 
phorbium  :  but,  in  my  opinion,  the  breaking  away  with  a  pair  of  for- 
ceps all  that  is  carious,  will  be  much  more  fpeedy,  and  is  not  attended 
with  fuch  inconveniencies  as  the  other  methods  are. 

It  muft  have  been  obferved,  that  I  have  hitherto  fuppofed  the  difeafes 
of  the  lacrymal  canals  to  be  attended  with  no  opening  of  the  teguments 
made  by  erofion,  nor  with  any  maladies  of  the  neighbouring  parts  ;  and 
I  believe,  it  will  be  feen,  there  is  no  neceflity  of  infilling  at  any  length 
upon  them  :  for  when  there  is  an  opening  in  the  teguments,  near  the  in- 
ternal canthus  of  the  eye,  we  can  eafily  difcover  whether  the  lacrymal 
canals  are  affected,  by  prefling  pus  out  of  the  punfta  lacrymalia  before  the 
ulcer  is  cleaned ;  and  after  the  pus  is  wiped  away,  the  tears  will  run  out 
at  the  external  orifice ;  which  alfo  gives  a  better  opportunity  of  introdu- 
cing inftruments  to  difcover  the  ftate  of  the  difeafed  parts. 

In  the  cure,  there  is  nothing  different  from  what  has  been  formerly  di- 
rected, unlefs  that  the  opening  into  the  fac  is  more  eafily  made,  where 
the  external  orifice  is  large  enough  to  allow  the  neceffary  inftruments  to 
be  introduced ;  and  when  it  is  too  fmall  for  this  purpofe,  we  muft  en- 
large it,  by  putting  into  it  tents  of  fponge  made  firm  and  hard,  by  being 
foaked  in  fome  melted  plafter,  and  then  kept  preffed  under  a  weight,  or 
in  a  prefs,  till  the  plafter  hardens  :  or  this  fponge-tent  may  be  prepared, 
by  fimply  wetting  the  fponge  in  water,  or  a  diluted  mucilage  or  glue; 
and  then  rolling  pack-thread  firmly  round  it,  and  hanging  it  up  thus  till 
it  dry. 

There  is  fuch  a  great  variety  of  difeafes  which  may  accompany  thefe 
maladies  of  the  lacrymal  canals,  whether  as  caufes,  confequences,  or  acr 
eidental  attendants,  that  it  would  be  to  engage  in  ahnoft  a  fyftem  of 
phyfic  and  furgery  to  give  a  detail  of  them :  and  therefore  I  mall  pafs 
them  without  any  further  examination* 
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A  Tumour  of  the  Nose  unfuccefsfully  extirpated. 

A Child  was  born  with  a  final!  moveable  tumour  on  its  nofe,  which 
increafed  as  the  child  grew ;  otherwife  the  child  was  healthy  and 
ftrong,  having  only  had  a  fhort  fever  or  two,  and  paffed  fome  worms, 
before  five  years  of  age,  when  my  advice  was  firft  afked  concerning  that 
tumour.  It  was  then  fo  large  as  to  cover  all  the  nofe,  except  the  no- 
ftrils  ;  and  was  fo  prominent  to  each  fide,  that  the  eyes  were  in  part  co- 
vered with  it.  Towards  the  bafe,  it  was  fo  foft,  that,  by  prefling  a  finger 
on  each  fide,  they  felt  each  other ;  but,  at  the  moft  prominent  part,  there 
were  feveral  hard  round  knots.  When  I  faw  it,  the  child  complained  of 
no  pain  ;  though  I  was  informed  that  fharp  lancinating  pains  fometimes 
ftruck  through  the  tumour.  I  held  the  noftrils,  while  the  child  forced 
its  breath  that  way ;  but  faw  not  the  tumour  rife  any.  I  fearched  into 
the  noftrils  with  a  probe ;  but  could  neither  feel  any  excrefcence,  nor  pufh 
the  tumour  or  teguments  outwards.  The  osfrontis  was  firm,  and  united 
in  the  middle.  From  all  which  I  concluded  the  bones  of  the  nofe  to  be 
complete  ;  and  therefore  was  of  opinion,  the  tumour  (which  would  make 
the  patient  very  miferable  by  increafing,  and  would  bring  death  at  lafl) 
might  be  fafely  extirpated.  Being,  however,  taught  by  Job  a  Meekren  *, 
and  fome  others,  how  deceitful  excrefcences  of  the  head,  brought  to  the 
world  with  a  child,  might  poflibly  be,  I  would  not  undertake  the  cure, 
till  another  furgeon,  of  more  experience  and  longer  {landing,  in  my 
neighbourhood,  who  juftly  has  a  confiderable  character,  fhould  examine 
the  tumour,,  and  aflift  me  in  whatever  was  determined  to  be  done.  That 
gentleman  joining  in  opinion  with  me,  I  undertook  the  extirpation  with 
his  affiftance.  When  I  had  diffected  about  half  the  bafe  of  the  tumour 
off,  I  obferved  the  bones  of  the  nofe  to  be  incomplete  ;  and  that  the  mem- 
brane,. 

*  Obferv.  cap.  7, 
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brane  of  the  nofe,  part  of  which  I  had  laid  bare,  was  moved  outwards 
in  exfpiration,  and  inwards  in  infpiration.  Not  being  certain  how  far 
upwards  the  bones  might  be  wanting,  I  differed  all  the  tumour  off  at  the 
lower  part,  but  left  a  little  of  its  bafe  above.  Having  flopped  the  blood- 
ing, I  drefTed  the  wound  in  the  common  way. 

When  the  tumour  was  examined,  it  appeared  all  of  a  fubflance  little 
firmer  than  the  common  fat  under  the  fkin ;  except  where  the  knots  were, 
which  were  of  a  fcirrhous  hardnefs. 

The  child  pafTed  the  firft  night  pretty  eafily.  Next  morning  the  pulfe 
was  a  little  quick,  attended  with  a  thirfl,  and  a  ficknefs  at  the  flomach, 
which  had  made  the  patient  vomit  once.  An  emollient  clyfter  being  in- 
jected, and  emuHion  given  for  drink,  thefe  fymptoms  abated.  Towards 
the  evening  the  dreffings  feemed  moifter  than  they  commonly  are  fo  foon 
after  a  wound. 

In  the  morning  of  the  fecond  day  after  the  operation,  the  dreffings, 
child's  hair,  and  head-cloaths,  and  the  pillow  under  its  head,  were  all 
wet  with  a  watery  liquor ;  which  had  a  particular  fmell  that  I  never  felt 
in  any  wound  before,  and  do  not  know  how  to  defcribe.  The  dreffings 
being  taken  off,  we  faw  that  this  liquor  oozed  fall  from  the  bared  mem- 
brane of  the  nofe,  though  we  could  not  perceive  the  orifice  by  which  it 
efcaped.  We  applied  from  time  to  time  Bol.  Armen.  Puh.  Hehet.  chalk,  fu- 
gar  of  lead,  white  vitriol,  burnt  alum,  blue  vitriol,  quick-lime,  brandy, 
alcohol,  oil  of  turpentine,  fpirit  of  nitre  dulcified,  plain  fpirit  of  nitre, 
oil  of  vitriol,  lunar  cauflic,  the  actual  cautery.  In  ihort,  we  applied 
every  thing  we  could  think  of  that  had  any  chance  for  flopping  this  oozing 
of  lymph,  but  without  fuccefs.  On  the  fixth  day,  our  patient  vomited  a 
long  round  worm  5  in  fome  time  after  fell  into  convulfions,  and  in  an 
hour  more  died. 
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An  Account  of  a  Procidentia  Uteri. 

IN  the  month  of  Auguft  1728,   Scobie  being  feized  with  a  fever,- 
which  continued  fome  days,  when  fhe  was  not  full  three  years  old, 
had  a  confiderable  difcharge  of  blood  by  the  vagina  for  three  days  :  after 
which  fhe  feemed  to  be  in  perfect  good  health  about  twenty  days  ;  then 
complained  of  pains  in  her  belly,  loins,  and  thighs,  and  had  fuch  another 
evacuation.  The  quantity  of  blood  voided,  was  judged  by  her  mother 
to  be  as  large  as  what  fhe  herfelf  commonly  had  in  her  menfes.  The 
child  fuffered  regularly  fuch  returns  every  three  weeks,  or,  at  furtheft, 
within  the  month,  attended  with  the  fame  fymptoms,  without  any  con- 
fiderable lofs  of  ftrength,  or  decay  of  her  body,  till  the  month  of  May 
1729.  But  during  the  third  monthly  evacuation,  which  was  at  the  end 
of  September  1728,  her  mother  obferved  a  fmall  fwelling  riling  out  from 
the  orifice  of  the  vagina ;  which  difappeared  as  foon  as  the  haemorrhage 
ceafed.  This  tumour,  however,  came  out  larger  at  each  period  there- 
after ;  but  upon  the  child's  being  kept  in  bed  three  or  four  days,  and  the 
flux  of  blood  flopping,  always  difappeared,  till  May,  that  it  came  out  of 
a  confiderable  bulk,  and  did  not  return  as  ufual.  From  this  time  there 
were  no  more  periodical  evacuations  of  blood  :  but,  inftead  of  thefe,  there 
was  a  perpetual  dropping  of  a  white  mucus  from  a  hole  in  the  lower  part 
of  the  tumour ;  which  mucus  was  fometimes  in  fo  large  quantities,  that 
if  a  fwath  had  been  applied  fome  hours  about  it,  to  prevent  that  liquor 
from  coming  away  in  drops,  as  frequently  was  done,  whenever  the  fwath 
was  taken  off,  the  mucus  was  thrown  out  fo  abundantly,  and  with  fuch 
force,  as  made  thofe  prefent  to  imagine  it  was  urine  which  the  child 
pafTed. 

About  the  end  of  July,  the  parents  having  brought  the  child  to  the  hall 
©f  the  college  of  phyficians,  where  Dr  John  Riddle  and  Dr  William  Por- 
ter field 
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terfield  were  then  attending  to  give  advice  to  the  poor ;  thefe  two  gentle- 
men having  viewed  the  child,  defired  the  parents  to  carry  her  to  me. 

Being  informed  of  the  preceding  hiftory  by  the  child's  mother,  I  exa- 
mined the  parts,  and  found  a  tumour  G,  (fee  PI.  IV.  fig.  i .)  hanging  out 
at  the  vagina,  as  big  as  a  hand-ball,  the  neck  of  which,  F,  was  about  an 
inch  diameter.  At  the  loweft  part,  H,  the  tumour  was  largeft,  and  of  a 
faint  leadifh  colour.  Behind  the  moft  prominent  part  of  it,  I  difcovered 
a  hole  of  one-fourth  of  an  inch  diameter,  by  which  I  introduced  a  probe,  I, 
fome  inches ;  and  then  the  probe  was  refilled,  and  the  child  complained 
of  pain.  From  this  hole  there  was  a  conflant  ftillicidium  of  mucus. 
Round  this  orifice  the  tumour  felt  hard  and  firm  :  but  a  little  higher, 
where  it  was  largeft,  it  was  fofter,  feeming  to  be  compofed  of  a  cellular 
fubftance  ;  at  this  place  fcales  had  frequently  formed  and  fallen  off.  The 
neck,  F,  of  the  tumour  was  very  fmooth,  of  a  mining  red  colour,  and 
very  folid  and  hard  ;  I  introduced  a  probe  betwixt  this  neck  and  the  fides 
of  the  vagina,  two  inches  upwards,  and  turned  it  all  round  the  circum- 
ference of  the  neck.  The  clitoris  D,  nymphae  B  B,  and  orifice  of  the 
urethra  E,  were  natural  enough  :  only  the  neck  of  the  tumour  prefling 
on  the  urethra,  occafioned  fome  difficulty  in  the  excretion  of  urine  ;  and 
the  urine  being  difTufed  over  the  labia  magna  A  A,  and  other  neighbour- 
ing parts,  had,  by  ftriking  againft  the  large  bafe  of  the  tumour,  fomewhat 
excoriated  thefe  parts. 

The  child  could  fcarce  fit,  and  ftradled  when  fhe  walked ;  but  lying  a- 
bed  fhe  was  very  eafy.  Her  complexion  was  pale  ;  and  her  body  fmall ; 
otherwife  fhe  was  healthy.  Having  confulted  with  the  two  gentlemen 
who  had  fent  her  to  me,  and  feveral  other  phyficians  having  feen  her, 
the  difeafe  was  unanimoufly  judged  to  be  a  procidentia  uteri.  Wherefore 
I  attempted  to  reduce  it ;  but  the  tumour  was  fo  large  and  firm,  I  could 
not  accomplifh  it.  Fomentations  and  cataplafms,  firft  of  the  emollient 
and  difcutient  kind,  were  applied ;  afterwards  they  were  formed  entirely 
of  the  attenuants  ;  and  laftly  aftringents  were  tried.  In  the  mean  time 
the  child  underwent  the  general  evacuations  as  much  as  her  ftrength  could 
bear,  without  the  tumour's  yielding  in  the  leaft,  but,  on  the  contrary, 
daily  increafing  ;  at  laft  fhe  began  to  turn  hecYic,  and  the  tumour  to  be 
difpofed  to  gangrene  on  its  outer  furface,  which  were  in  vain  endeavoured 

to 
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to  be  prevented  by  diet  and  antifeptic  medicines.  I  feveral  times  con- 
fidered  of  the  amputation  ;  but,  being  fenfible  of  the  body  of  the  uterus 
being  to  be  cut  through,  and  frightened  by  the  ill  fuccefs  Ruyfch  and 
fome  others  had  in  this  operation,  I  had  not  courage  enough  to  undertake 
it.  The  child  in  the  mean  time  turned  weaker  ;  the  tumour  gangrened 
in  its  external  furface ;  and,  by  the  gangrened  parts  falling  off,  it  was  re- 
duced to  near  half  its  former  bulk.  Ten  days  after  which,  (7th  Novem- 
ber), fhe  died. 

On  opening  the  abdomen  next  day,  the  bladder,  K,  was  full  of  urine  t 
the  left  ureter,  M,  was  in  a  natural  ftate ;  but  the  right  one,  N,  was  di- 
ftended,  by  urine,  to  four  times  its  natural  diameter  ;  and  the  kidney 
from  which  it  came  was  larger,  fofter,  and  paler  than  the  other,  but 
without  any  appearance  of  the  folliculi  or  veficles  fometimes  found  in 
morbid  kidneys.  The  urine  had  certainly  been  retained  in  the  bladder 
by  the  neck  of  the  preternatural  procidentia  preffing  on  the  urethra;  and 
the  diftenfion  of  the  right  ureter  was  owing  to  a  fteatomatous  body,  U, 
fome  more  than  an  inch  long  and  feven  tenths  of  an  inch  broad,  which 
lay  behind  the  ovarium  and  ligamentum  latum^  and  reached  to  the  cervix 
of  the  bladder,  to  which  it  firmly  adhered,,  and  through  its  exterior  ex- 
tremity the  ureter  pafled.. 

There  was  fcarce  any  thing  of  the  uterus  to  be  feen,  till  the  bladder 
was  reclined  over  to  one  fide;  when  a  fmall  part  of  its  fundus,  O,  ap- 
peared. 

The  tuba  Fallopiana  Q^Qjwere  nearly  perpendicular  to  the  uterus,  and 
the  ovaria  T  T  were  fituated  contiguous  to  them.. 

Having  made  thefe  remarks,  and  carefully  obferved  the  fituation  in 
which  the  feveral  parts  were,  I  difiedled  off  the  peritonaeum  and  its  cel- 
lular membrane  from  the  bones  and  mufcles  compofing  the  fides  of  the 
pelvis,  and  brought  away  all  the  parts  contained  in  that  cavity  with  the 
right  kidney  and  ureter  :  and  then,  that  a  view  of  the  whole  might  be  had 
in  one  figure,  I  dhTe&ed  the  left  fide  of  the  bladder  away  from  the  peri- 
toneum, and  reclined  it  over  to  the  right ;  after  which,  having  with  a 
needle  paffed  threads  through  the  fkin  where  the  mons  veneris  and  exter- 
nal or  great  labia  pudendorum  are,  I  gently  ftretched  the  fkin  of  thefe  parts, 
and  fecured  it  in  that  pofture  by  help  of  the  threads  which  were  tied  to  a 

3  Y  probe, 
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probe,  arid  two  pins  which  I  had  made  faft  to  the  table ;  in  which  po~ 
fture  the  engraver  delineated  it,  having  his  view  obliquely  from  the  left 
fide  and  from  above.  The  figure  he  drew,  and  afterwards  graved,  will, 
X^Delieve,  better  explain  the  fituation  and  connection  of  all  the  parts,  than 
any  defcription  ;  and  is  the  only  one  I  know  that  gives  a  diftinct  idea  of 
this  difeafe  my  patient  laboured  under,  a  genuine  procidentia  uteri  co- 
vered with  the  vagina,  and  without  any  inverfion  of  the  womb. 

A  A  The  two  great  labia  pudendorum. 

BB  The  nymph  a. 

C  Preputium  clitoridis. 

D  Glans  clitoridis. 

E  The  orifice  of  the  urethra. 

F  The  neck  of  the  procidentia  as  it  came  out  at  the  vagina. 
G  The  left  fide  of  the  tumour,  which  was  much  diminifhed  by  the 
tailing  off  of  the  gangrenous  parts. 

H  The  right  fide,  which  had  no  parts  caft  off. 

I  A  probe  put  into  the  uterus  by  its  internal  orifice. 

K  The  bladder  diftended  with  urine,  and  reclined  over  to  the  right  fide. 

IX  The  jagged  edges  of  the  peritonaeum  both  on  the  left  fide  of  the 
bladder,  and  of  the  pelvis  where  it  was  cut,  to  remove  the  bladder  to  a 
fide. 

M  The  left  ureter  of  the  natural  fize. 

N  The  right  ureter  greatly  enlarged  with  urine. 

O  The  fundus  uteri. 

PP  The  ligamenta  lata. 

QC^The  tuba  Fallopiana. 

R  The  fimbria  of  the  right  tuba  with  its  orifice  in  view. 

S  The  left  morfus  diaboli  feen  on  the  fide  averfe  to  the  orifice. 

TT  The  ovaria. 

U  The  extremity  of  the  fteatom  appearing  from  under  the  right  ova- 
rium. 

W.  The  thick  tunica  cellulofa  at  the  fide  and  back-part  of  the  pelvis. 

X  The  intejlimtm  recJum. 

Y  The  probe  to  which  the  thread  fupporting  the  mons  veneris  was  tied. 

ZZ  The 
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ZZ  The  pins  to  which  the  threads  flretching  the  great  labia  were  fa- 
ttened. 

After  the  figure  was  drawn,  I  endeavoured  to  difcover,  by  difle&ion, 
how  far  the  inverted  vagina  or  uterus  had  each  been  increafed  in  their 
bulk  to  form  fuch  a  large  tumour  ;  but  they  were  fo  intimately  united, 
that  I  could  not  diftinguifh  the  one  from  that  of  the  other,  and  there- 
fore could  not  determine  their  proportional'thicknefs. 


$  Y  2 


N°  32. 


N°  32-  (a) 


The  Ureters  obftrudted  by  fmall  Stones. 


N  old  man  who  had  fuffered  under  fome  fevere  fits  of  the  ftone,  fe- 


jljL  veral  fmall  ones  of  which  he  had  patted,  and  who  afterwards  had 
violent  hsmorrhagies  at  his  nofe,  recovered,  in  appearance,  a  very  firm 
ftate  of  health,  without  any  complaint,  and  enjoyed  it  a  confiderable 
time.  Being  attacked  with  another  fit  of  the  gravel,  and  nothing  being 
evacuated  from  the  bladder,  except  now  and  then  a  fpoonful  of  a  clear 
limpid  liquor,  which  had  neither  fmell  nor  tafte  of  urine  more  than  fe- 
rum  of  the  blood  has,  and  no  diftenfion  of  the  bladder  coming  on,  was 
blooded,  purged,  bathed,  and  all  the  other  methods  practifed  in  obftruc- 
tions  of  urine  and  ftone  were  employed  in  vain,  the  obftrudtion  remained, 
he  became  comatous  and  died. 

The  left  kidney  was  confiderably  lefs  than  natural,  and  was  become  a 
thin  fac  ;  the  ureter  belonging  to  it  was  very  fmall,  and  felt  hard.  When 
cut  open,  it  was  found  fully  fluffed  with  a  gravel  of  a  dirty  black  colour, 
fqueezed  fo  clofe  together  that  no  liquor  had  probably  pafTed  that  way  for 
a  confiderable  time. 

The  right  kidney  was  diftended  with  urine  to  a  monftrous  fize ;  and  the 
ureter  was  fo  large,  that  at  firft  fight  I  miftook  it  for  a  piece  of  inteftine. 
Upon  opening  it  down  to  the  bladder,  I  found  a  fmall  ftone  niched  fo 
firmly  between  the  coats  of  the  bladder,  that  I  had  fome  difficulty  to  bring 
it  out ;  it  was  not  above  a  fourth  of  an  inch  from  the  orifice  of  the  ureter 
into  the  bladder. 


N°  32. 


N°  32.  (b) 


R     E     M     A     R     K  S 

O  N   T  H  E 

Spermatic  VESSELS  and  SCROTUM,  with  its  Contents*. 


BY  the  public  advertifement  which  Valfalva  gave  {a)  of  having  difco- 
vered  ducts  fent  from  the  glandula  renales  to  the  tefles  of  men  and 
ovaria  of  women,  we  were  made  to  hope  for  confiderable  afliftance  in 
accounting  for  generation  and  the  ufe  of  the  glandule  renales.  "Valfalva 
dying  without  explaining  fully  the  difcovery  he  pretended  to,  Morgagni  (b) 
related  what  he  found  in  Valfalva's  papers  concerning  this  fubject,  of 
which  you  have  given  an  abridgement  (c) ;  but  have  not  remarked  with 
Morgagni,  that  Valfalva  had  not  feen  what  he  thought  to  be  a  duel:  of 
thofe  parts  more  than  once  in  the  human  fubjecT:. 

Soon  after  Valfalva's  advertifement  was  publifhed,  Mr  Ranby  (d)  defcri- 
bed  a  branch  of  the  artery  of  the  glandula  renalis  fent  down  to  the  teftes  of 
men  and  ovaria  of  women,  which  he  thought  Valfalva  might  pombly  have 
miftaken  for  an  excretory  duel.  You  alfo  took  notice  of  this  (1?),  and  begged 
Mr  Ranby  to  determine,  Whether  fuch  an  artery  was  conftantly  or  feldom 
found  ?  Since  your  queftion  has  not  been  anfwered  by  the  gentleman  to 
whom  it  was  put,  the  remarks  I  have  made  in  difTecling  the  fpermatic 
veffels  of  a  conuderable  number  of  human  fubje&s,  may  pombly  not  be 
difagreeable  to  you. 

1.  In 

*  Originally  inferted  in  the  Edin.,Med.  Effays,  Vol.  V.  Art.  xx. 

(a)  Giornali  di  literati,  17 19.       (£)  Comment.  Acad.  Bononienf.  p.  379. 

(c)  Medical  EfTays,  Vol.  II.  Art  33.    (rf)  Philof.  Tranfad.  Num.  387.  §  3.  Num.  395.  §  12. 

(e)  Medical  EfTays,  Vol.  II.  Art  33. 
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i .  In  the  greater  number  of  human  bodies,  the  fpermatic  artery  of 
each  fide  rifes  from  the  anterior  part  of  the  aorta,  between  the  emulgent 
and  inferior  mefenteric  arteries,  as  they  are  painted  by  Euftachius  {a) ;  and 
having  each  its  courfe  obliquely  downward  and  outwards,  becomes,  con- 
tiguous to  its  vein,  a  knotty  membranous  fubftance  connecting  them  here 
more  firmly  together  than  any  where  elfe  in  their  progrefs.  The  artery 
defcending  fends  numerous  fmall  branches  off  to  the  cellular  fubftance  it 
is  lodged  in ;  and  near  to  the  ovarium  in  women,  or  fome  way  above  the 
teftis  in  men,  divides  into  two  branches,  as  painted  by  Swammerdam  (b) 
and  De  Graaf  (<:).  The  larger  branch  in  men  is  beftowed  on  the  teftis, 
through  the  fubftance  of  which  its  numerous  branches  are  difperfed 
every  where,  as  may  be  evidently  feen  after  a  good  injection.  The  lefTer 
branch  of  the  fpermatic  artery  in  men  is  principally  loft  in  the  epidydi- 
mis,  though  I  have  frequently  traced  its  very  fmall  branches  difperfed  alfo 

on  the  tefticle.  The  larger  branch  of  the  fpermatic  artery  in  women  is 

fent  to  the  ovarium,  and  to  anaftomofe  with  the  other  uterine  arteries  j 
the  lefTer  one  is  diftributed  to  the  tuba  Fallopian  a  and  ligament  um  latum. 

i.  Numerous  veins  coming  out  of  the  teftis  and  ovarium,  unite  and 
feparate  fo  often,  as  they  afcend  to  be  collected  at  laft,  with  the  many 
branches  they  receive  from  the  parts  they  run  near  to,  into  one  large  vein, 
as  to  deferve  the  name  of  corpus  varicofum  or  pampiniformc*  The  fingle 
vein  into  which  thefe  numerous  fmaller  veins  unite,  empties  itfelf  into 
the  vena  cava,  immediately  below  the  emulgent  on  the  right  fide,  and  in- 
to the  emulgent  vein  on  the  left  fide. 

3.  Where  the  artery  and  vein  are  contiguous,  the  venous  branches  crofs 
over  and  twift  round  the  artery  fo,  that  at  firft  view  one  would  be  in 
hazard  of  thinking  they  united  into  one  canal,  or  opened  by  a  large 
anaftomofis  into  each  other;  but  by  d'uTecting  carefully,  and  after  an  in- 
jection, one  fees  plainly  there  is  no  fuch  anaftomofis. 

4.  Thefe  veffels,  while  in  the  abdomen,  are  on  the  outfide  of  the  peri- 
tonaeum in  their  whole  courfe,  lying  in  a  cellular  fubftance,  over  the  an- 
terior part  of  which  the  peritonaeum  is  ftretched. 

5.  Though  the  rife  and  courfe  of  the  fpermatic  arteries  are  commonly 

as 

(a)  Tab.  12.  and  13.  (b)  Miracul.  Natur.  Tab.  1.  2.  3. 

(c)  De  Organ.  Gener.  Tab.  1.  2.  12. 
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as  I  have  juft  now  defcribed,  yet  frequently  there  is  a  variety  to  be  obfer- 
ved  here :  for,  in  fome  bodies,  I  have  feen  one  or  both  fpermatics  rife  from 
the  aorta  higher  or  lower  than  the  ordinary  place ;  in  others,  I  have 
found  them  coming  from  the  emulgents,  or  from  the  arteries  of  the  glan- 
dules renaks ;  three  bodies  are  all  in  which  I  found  this  origin  of  the  fper- 
matic arteries  from  the  arteries  of  thefe  glands,  or  capfulte  atrabilares,  as 
they  are  called. 

6.  Inftead  of  one  fpermatic  artery,  of  each  fide,  I  have  feen  feveral 
times  two  in  one  of  both  fides,  which  had  their  origins  in  the  uncertain 
way  I  mentioned  the  fingle  artery  to  have. 

7.  When  there  has  been  one  artery  of  a  fide,  rifing  from  the  ordinary 
part  of  the  aorta,  I  have  feen  it  in  one  or  both  fides  make  an  arch  up- 
wards before  it  turned  down  to  the  ordinary  courfe.  In  one  fubjecT:,  a 
woman,  the  fpermatic  artery  of  the  left  fide  afcended  from  the  aorta  to 
pafs  between  the  emulgent  vein  and  artery  of  the  fame  fide,  and  to  make 
a  large  curve  to  come  at  the  anterior  part  of  the  vein,  over  which  it  de- 
fcended  to  go  to  the  ordinary  courfe. 

8.  I  do  not  know  if  it  is  worth  while  to  take  notice,  that  I  have  more 
frequently  met  with  thofe  deviations  from  the  ordinary  ftructure,  or  thofe 
lufus  natures^  in  the  left  than  in  the  right  fide  of  the  body. 

9.  Notwithftanding  the  differences  of  origin  or  courfe  of  the  extraordi- 
nary arteries,  they  kept  generally,  in  their  further  progrefs  and  distribu- 
tion, to  what  I  defcribed  as  the  ordinary  rule;  that  is,  the  fingle  arteries 
became  contiguous  to  the  vein  near  to  the  middle  of  the  anterior  furface 
of  the  pfoas  mufcle,  and  afterwards  divided  into  two  branches  to  be  diftri- 
buted  in  the  manner  in  which  the  branches  of  the  fpermatic  artery  com- 
monly are  diftributed :  and  where  there  arc  two  arteries  on  the  fame  fide 
of  the  body,  they  approach  the  vein  in  the  ordinary  place  ;  the  lefler  one, 
which  is  commonly  the  one  deviating  moft  from  the  general  rule,  ferving 
the  epidydimis  or  tuba  Fattopiana ;  and  the  larger  one  being  diftributed  to 
the  teftis  or  ovarium. 

10.  When  the  fpermatic  veffels  of  men  are  pafiing  out  of  the  abdomen, 
they  infmuate  themfelves  between  mufcular  fibres ;  which  may  be  faid 
either  to  be  part  of  the  tranfverfe,  or  of  the  internal  oblique  mufcle  of  the 
abdomen,  or  of  both.    What  occafions  the  difficulty  in  determining  the 

mufcle 
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mufcle  which  thefe  fibres  belong  to,  is,  that  the  courfe  of  the  fibres  of  the 
two  mufcles  is  much  the  fame  here ;  and  that  the  connection  of  the  fibres 
to  each  other  is  foo  loofe,  by  means  of  the  cellular  membranes,  as  to  al- 
low us  to  leparate  them  as  we  pleafe,  by  either  leaving  them  with  the 
tranfverfe  mufcle,  or  railing  them  with  the  oblique,  or  giving  a  fhare  of 
them  to  each  mufcle.  , 

1 1 .  The  fpermatic  veffels  and  vas  deferens  in  going  through,  between 
the  fibres  now  defcribed,  which  form  a  pafTage  that  is  very  eafily  dilated, 
carry  part  of  the  cellular  membrane,  in  which  they  lay  behind  the  peri- 
tonaeum, along  with  them,  and  acquire  more  from  the  cellular  mem- 
branes of  the  mufcular  fibres. 

12.  Befides  the  mufcular  fibres  between  which  the  fpermatics  pafs, 
there  are  others  which,  inftead  of  continuing  their  courfe  tranfverfely  from 
the  os  ilium  to  the  tinea  alba,  fall  obliquely  down  on  the  outfide  of  the  cel- 
lular fubftance  involving  the  veffels,  and  go  out  with  them  at  the  oval 
tendinous  ring  of  the  external  oblique  mufcle,  which  is  compofed  of  firm 
interlaced  fibres,  and  is  not  eafily  dilated. 

13.  In  the  pafTage  between  the  mufcles  and  through  the  ring,  the  fper- 
matic cord  obtains  more  cellular  fubftance;  and  foon  is  immerfed  in  the 
common  tunica  cellularis  under  the  fkin,  to  defcend  to  the  fcrotum. 

14.  Frequently  a  flip  of  mufcular  fibres  is  fent  off  from  the  external 
oblique  mufcle  of  the  abdomen,  to  join  thofe  which  paffed  through  the 
tendinous  ring  of  this  mufcle,  to  aflift  in  forming  the  cremafter  mufcle 
of  the  teftis ;  which  lying  at  firft  on  the  outfide  of  the  fpermatic  cord^ 
gradually,  as  it  defcends  into  the  fcrotum,  expands  its  fibres  round  the 
cord  over  the  cellular  fubftance,  and  at  laft  is  fpread  on  the  vaginal  coat 
of  the  tefticle,  to  which  it  adheres  very  firmly. 

15.  The  cellular  membranes  on  the  infide  of  this  mufcle,  where  it  co- 
vers the  fpermatic  cord,  lofe  their  cellular  appearance  when  cut,  in  the 
fame  way  as  is  to  be  obferved  in  what  is  called  the  proper  membrane  of 
moft  mufcles  ;  which,  when  ftretched  gently  in  diffedling  the  mufcles,  or 
by  blowing  air  into  it,  evidently  fhows  itfelf  to  be  the  fame  fort  of  cellu- 
lar fubftance  as  is  feen  between  the  fkin  and  mufcles.  The  membranous 
appearance,  however,- which  the  cells  within  the  cremafter  mufcle  have, 
when  collapfed  or  ftretched  longitudinally,  is  what  continues  the  opinion. 
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of  their  being  a  vaginal  coat  to  the  human  fpermatic  cord ;  which  was 
fuppofed  for  a  long  time  to  be  a  procefs  or  fheath  fent  down  by  the  peri- 
tonaeum in  the  human  body,  as  well  as  it  is  in  quadrupeds,  which  were 
then  generally  diffected.  But  the  difference  is  very  confiderable :  For,  in 
men,  the  fpermatic  vefTels  lie  entirely  behind  the  peritonaeum,  and  there 
is  not  any  perforation  or  production  from  this  membrane  at  the  place 
where  the  vefTels  are  paffing  between  the  fibres  of  the  abdominal  mufcles ; 
whereas,  in  many  quadrupeds,  there  is  a  production  of  the  peritonaeum, 
which  covers  the  fpermatic  vefTels,  but  allows  them  to  lie  loofe  in  the  ab- 
domen, analogous  to  what  we  fee  the  mefentery  does  to  the  inteflines  ; 
and  when  thefe  pendulous  vefTels  are  joined  by  their  pendulous  vas  defe- 
rens, they  enter  the  orifice  of  a  tube  formed  by  the  peritonaeum,  at  the 
aperture  of  the  abdominal  mufcles.  This  tube  formed  of  the  peritonaeum, 
as  the  finger  of  a  glove  is  produced  from  the  glove,  is  continued  down 
to  the  bottom  of  the  fcrotum,  and  contains  the  fpermatic  cord  and  teflicle, 
which  are  only  connected  to  it  at  the  pofterior  part,  where  its  membrane 
advances  to  furnifh  them  their  more  immediate  covering,  which  ferves 
to  keep  them  in  a  right  fituation,  and  to  flrengthen  and  protect  them. 

1 6.  In  our  erect  poflure,  where  the  moifture  of  the  abdomen  falls  down 
to  the  lower  part  of  its  cavity,  and  where  the  bowels  are  always  prefling 
with  confiderable  force  at  the  paffage  in  the  mufcles,  fuch  a  tube  conti- 
nued from  the  abdomen  would  have  perpetually  collected  liquor  in  it, 
and  made  us  much  more  fubject  to  herniae  ;  of  which  there  is  lefs  danger 
in  quadrupeds,  in  whom  this  orifice  of  the  tube  is  at  the  highefl  part  of 
their  bellies :  but  becaufe,  in  ftraining  contractions  of  their  abdominal 
mufcles,  the  vifcera  might  be  pufhed  out  at  this  orifice,  a  moveable  fatty 
flap  is  placed  at  the  lower  part  of  the  orifice,  which  the  bowels,  prefTed 
upwards,  muft  carry  before  them  to  cover  the  paffage  to  prevent  their 
getting  out,  and  at  the  fame  time  to  defend  the  fpermatic  veflels  from 
the  prefTure  of  the  bowels  ;  which  prefTure,  in  our  erect  poflure,  we  are 
much  expofed  to,  and  therefore  fland  greatly  in  need  of,  and  are  provi- 
ded with  a  tenfe  peritonaeum  to  defend  our  fpermatic  vefTels  from  it ; 
notwithftanding  which,  the  fpermatic  veins  often  become  varicous  when 
the  belly  is  much  ftretched. 

17.  It  may  be  worth  while  to  remark  here,  that  nature  feems  to  attempt 

3  Z  a 
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a  contrivance  to  prevent  hernias  in  men,  a-kin  to  the  fatty  flap  in  brutes  ; 
whenever  men  are  brought  by  difeafes  into  the  hazard  of  hernias,  from 
the  orifice  of  a  tube  produced  from  the  belly.  After  the  reduction  of 
hernias,  a  fat  fubftance  has  grown  out  from  the  peritonaeum  at  the  rings 
of  the  abdominal  mufcles,  which  prevented  a  relapfe  (a). 

1 8.  Some  thought  that  the  membranous  bag,  defcribed  and  painted  by 
Schrader  (b)  and  Bidloo  (c),  from  a  preparation  of  Swammerdam's,  co- 
ming out  from  the  peritoneum  along  with  the  fpermatic  velfels,  is  a 
proof  of  the  natural  production  of  the  peritonaeum  here  ;  but  as  no  fuch 
bag  is  for  ordinary  to  be  feen,  and  we  know  nothing  of  the  circumftan- 
ces  of  the  perfon  to  whom  this  preparation  belonged,  while  thofe  who 
have  diffected  feveral  people  who  had  long  wore  truffes  for  hernias  tell 
us  they  found  the  remains  of  the  facs  of  the  hernias  of  the  form  which 
Shrader  defcribes  (d)t  it  is  reafonable  to  think  Swammerdam's  prepara- 
tion was  no  other  than  fiich  a  morbid  fac. 

19.  In  place  of  one  membranous  vaginal  coat  from  the  peritonaeum, 
fome  authors  (e)  have  defcribed  three  firm  membranes  inverting  the  fper- 
matic cord,  which  they  fay  are  aponeurofes  from  the  mufcles,  through 
which  the  cord  palTes :  but  as  thefe  were  only  found  in  the  dhTection  of 
unreduced  hernias,  we  may  eafily  imagine  how  this  appearance  might 
be  the  effect  of  the  morbid  ftate  of  the  parts,  by  the  thickening  of  ftretched 
cellular  membranes,  though  there  are  no  fuch  firm  membranes  to  be  feen 
in  a  found  ftate. 

20.  The  real  ftructure  of  the  human  fpermatic  cord  is,  that  the  fper- 
matic veffels  and  vas  deferens  carry  along  with  them  cellular  membranes 
from  the  outfide  of  the  peritonaeum,  and  acquire  more  as  they  defcend  ; 
which  are  at  firft  covered  only  on  the  external  fide  by  the  cremafter 
mufcle,  and  then  are  furrounded  by  it  till  they  come  down  as  far  as  the 
fuperior  part  of  the  tefticle,  when  the  cellular  membranes  terminate,  and 
the  thin  fibres  of  the  mufcles  are  fpread  on  the  vaginal  coat  of  the  tefticle  ; 

as 

(a)  Pare,  livre  18.  chap.  15.  {b)  Obferv.  dec.  2.  obf.  5. 

(r)  Anat.  Tab.  xxxii.  fig.  3.  &  4. 

{d)  Le  Dran,  Obferv.  Chirurg.  Refteaions  fur  1'obferv.  58. 

(e)  Du  Blegny  Zodiac.  Medico-gallic,  an.  1.  menf.  Fcbr.  obf.  r.    Memoires  de  l'Acad. 
des  Sciences,  1701, 
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as  is  to  be  feen  evidently  after  putting  a  blow-pipe  into  the  upper  part  of 
the  fpermatic  cord,  and  blowing  air  into  the  cellular  fubflance.  Rau  (a) 
has  given  us  a  pretty  good  picture  of  this. 

21.  In  tracing  the  fpermatic  veffels  accurately,  we  obferve,  that  at  the 
epidydimis  they  pafs  between  two  contiguous  membranes  which  can  be 
feparated:  And  if  we  continue  the  duTection  of  thefe  membranes  from 
each  fide  of  the  teflicle,  we  bring  off  a  large  membranous  bag  ;  the  part 
of  which  that  immediately  inverts  and  adheres  to  the  teflicle  goes  common- 
ly by  the  name  of  the  tunica  albuginea,  or  propria  tefiis ;  while  the  other 
part,  being  reflected  down  from  the  epidydimis,  forms  the  loofe  vaginal 
coat ;  and  the  part  of  it  which  covers  the  epidydimis,  and  defcends  from 
that  to  where  the  cremafler  mufcle  begins  to  be  firmly  fixed  to  it,  is 
called  by  fome  late  writers  the feptum,  or  partition  between  the  fpermatic 
cord  and  teflicle  ;  which  may  be  considerably  enlarged  and  thickened  by 
difeafes,  and  the  addition  of  flretched  cellular  membranes  adhering  to 
the  fuperior  part  of  it. 

In  the  fame  manner  as  is  here  propofed  for  bringing  away  the  vaginal 
with  the  proper  coat  of  the  teflicle  in  an  empty  bag,  the  membrane  of  the 
heart  with  the  pericardium,  or  the  pleura  with  the  membrane  of  the 
lungs,  or  the  peritonaeum  with  the  mefentery  expanded  over  the  inte- 
flines,  and  with  the  membranes  of  the  other  vifcera  over  which  it  is 
fpread,  may  alfo  be  taken  out  in  fo  many  empty  bags ;  and  therefore,  in 
the  Uriel  way  of  fpeaking,  none  of  thefe  bowels  can  be  faid  to  be  con- 
tained within  the  membranes  that  are  commonly  faid  to  inveft  them. 

22.  Befides  the  artery  which  is  named  fpermatic,  there  are  two  others 
which  commonly  are  fent  to  each  teflicle.  One  is  a  branch  of  the  artery 
which  furnifhes  the  veficula  feminalis  and  proflata  with  blood,  that  runs 
upon  the  vas  deferens  as  far  as  the  epidydimis  ;  and  fometimes  I  have  tra- 
ced its  ramifications  on  the  teflicle  after  a  good  injection :  De  Graaf  {a) 
reprefents  fome  part  of  this  artery.  The  other  artery  is  fometimes  fent 
down  through  the  rings  of  the  mufcles  from  the  epigaflric  :  In  other  fub- 
jects,  it  comes  out  below  the  duplicate  tendon  of  the  external  oblique 
mufcle,  that  goes  by  fo  many  different  names  of  Vefalius's,  Faliopius's, 
or  Poupart's  ligament,  Douglas's  arcade  of  the  peritonaeum,  &c. ;  and, 

3  Z  2  after 
{a)  Refponf.  ad  Ruyfcb,  Tab.  IL  fig.  2.       (b)  De  Viror.  O'rgari;  Tab.  VI.  fig.  I.  II. 
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after  giving  branches  to  the  fcrotum,  enters  the  cellular  fubftance  of  the 
fpermatic  cord,  to  go  to  the  epidydimis  and  tefticle.  Winnow  (a)  has 
mentioned  this  artery. 

23.  Some  branches  of  veins  coming  away  from  the  corpus  pampiniforme., 
being  joined  with  others  from  the  fcrotum,  form  a  vein  which  accompa- 
nies the  artery  laft  defcribed,  to  empty  itfelf  into  the  external  iliac  vein 
near  to  the  ring  of  the  external  oblique  mufcle  ;  it  is  generally  confide- 
rably  enlarged  by  veins  returning  the  blood  from  the  teguments  of  the 
lower  part  of  the  abdomen. 

24.  The  oblong  teflicles  are  fituated  obliquely ;  fo  that  their  convex 
longeft  furface  is  anterior  and  inferior,  while  the  epidydimis  fixed  to  the 
other  fide  is  fuperior  and  poflerior ;  their  extremity,  where  the  thicker 
part  or  beginning  of  the  epidydimis  is,  being  exterior  and  fuperior,  and 
the  vas  deferens  going  out  from  the  inferior  poflerior  extremity. 

25.  The  membrane  connecting  the  epidydimis  to  the  tefticle  finks  in- 
to the  root  of  the  epidydimis  at  the  anterior  part,  and  fo  leaves  there  a 
furrow  between  the  tefticle  and  epidydimis ;  whereas,  on  the  poflerior 
part,  the  furface  is  fmooth  without  any  depremon.  By  means,  however, 
of  the  depremon  on  the  anterior  part,  the  membranes  of  the  two  fides 
come  very  near  each  other,  admitting  the  veffels  only  between  them ; 
which  therefore  run  to  the  tefticle  at  the  poflerior  fide  of  the  epidydimis  [b). 

16.  The  fibres  or  threads  of  which  principally  the  tefticle  is  compofed, 
eafily  feparate  from  each  other;  and  a  fingle  thread  can  be  drawn  out  to 
great  length.  Thefe  threads  are  probably  veffels  ;  but  I  cannot  deter- 
mine of  what  kind,  never  having  made  a  coloured  liquor  to  enter  them. 

27.  The  pellucid  firmer  fibres  that  run  through  the  middle  of  the  te- 
fticle from  the  convex  fide  towards  the  epidydimis,  dividing  it  in  fome 
meafure  into  equal  portions  (<r),  which  are  commonly  efteemed  excretory 
duels,  I  believe  to  be  blood-veffels,  having  forced  a  coloured  liquor  into 
feveral  of  them  by  injecting  the  fpermatic  artery. 

28.  The  membranous  fubftance  under  the  epidydimis  (d),  generally 
called  Highmore's  duel,  has  no  cavity  that  ever  I  could  perceive ;  which 
fliould  certainly,  however,  be  evident,  if  it  was  the  common  pipe  for  re- 
ceiving 

(a)  Expofition  des  Arteres,  §  237.  {b)  De  Graaf,  Tab.  I.  &  II.  (c)  Id.  Tab.  IV.  fig.  4. 
{d)  Highmore,  Difquifit.  Anat.  Tab.  XI.  fig.  1  .lit.  g.  g.    De  Graaf,  Tab.  IV.  fig.  4- 
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ceiving  the  liquor  from  fo  many  excretories  as  are  faid  to  open  into  it :  It 
appears  to  be  no  more  than  the  firm  membranes  conne&ing  the  tefticle 
and  epidydimis  together. 

29.  It  has  been  doubted  whether  the  vas  deferens  and  epidydimis  were 
continued  tubes  or  not.  To  be  fatisfied  in  this,  cut  the  vas  deferens 
through  where  it  lies  on  the  infide  of  the  veficula  feminalis,  and  take  it  and 
the  tefticle  away  from  the  body :  prefs  the  epidydimis  from  its  larger  to- 
wards its  fmafler  extremity,  and  from  that  to  the  cut  end  of  the  vas  de- 
ferens, till  you  have  fqueezed  out  all  the  liquor  you  can  ;  taking  care,  by 

fqueezing  with  moifl  fingers,  not  to  let  thefe  parts  dry  too  much  in  doing 
this  :  then  put  up  a  long  pipe  into  the  vas  deferens,,  and  through  it  pour 
quickfilver :  the  weight  of  fuch  a  high  column  of  mercury,  affifted  by 
your  fingers  preffing  from  time  to  time  towards  the  tefticle,  will  make 
the  quickfilver  go  forward  in  the  tortuous  canal  about  half  the  body  of 
the  epidydimis  ;  beyond  which  I  never  could  make  it  pafs,  being,  I  fup- 
pofe,  flopped  there  by  the  liquor  of  which  the  canals  were  full.  By  this 
preparation,  one  fees  clearly  the  tubular  texture  of  the  vas  deferens,  and 
the  wonderful  convolutions  of  it  where  it  has  the  name  of  epidydimis •'. 

30.  When  the  fpermatic  cords  pafs  the  rings  of  the  external  oblique 
abdominal  mufcles,  they  are  lodged  in  the  common  tunica  adipofa,  till 
they  enter  the  fcrotum,  where  no  fat  is  to  be  feen,  but  the  cords  and  te- 
fticles,  involved  in  their  vaginal  coats,  are  immerfed  into  a  cellular  fub- 
flance,  the  cells  of  which  all  communicate  with  each  other ;  fo  that  wa- 
ter or  air  forced  into  either  fide,  or  at  any  part,  readily  difFufes  itfelf 
through  the  whole  of  it:  from  whence  it  is  evident,  that  there  is  no 
membranous  or  carnous  partition  dividing  one  fide  of  the  fcrotum  from, 
the  other.  In  feveral  fubjedls,  air  only  pafTes  from  one  fide  of  the  fcro- 
tum to  the  other  at  its  upper  part  j  and  in  fome,  one  fide  of  the  fcrotum 
is  not  inflated  by  blowing  air  into  the  other.  What  has  been  mowed  as  a 
feptumfcroti,  is  the  effect  of  a  faulty  preparation :  either  the  cords  and 
teftes  have  been  violently  drawn  out  at  an  aperture  in  the  upper  part  of 
the  fcrotum,  and  their  places  have  been  filled  with  fome  fubftance  to 
keep  the  fcrotum  diflended  till  it  became  dry ;  or  the  fcrotum  has  been, 
flit  open  on  each  fide  at  its  fore-part  to  take  out  the  tefticles  ;  after  which 
jt  has  been  flretched  out  on  a  board,  and  the  penis  has  been  fupported  to 

keep 
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keep  the  middle  fubflance  ftretched  till  all  was  dry.  By  a  preparation 
made  in  either  of  thefe  ways,  a  firm  feptum  may  be  formed  ;  but  then  it 
is  no  more  than  the  collapfed  cells  all  glued  together  in  the  drying,  and 
fuch  as  can  be  made  in  any  part  of  the  common  tunica  cellularis  under  the 
fkin  of  lean  people,  where  there  is  no  fat.  If  we  cut  through  the  middle 
of  the  fkin  of  the  fcrotum,  and  violently  tear  away  one  tefticle  from  the 
other,  we  will  be  likewife  led  into  a  miftake  concerning  the  ftructure  of 
the  parts  here  ;  the  collapfed  cellular  membrane  will  have  the  appearance 
of  a  fac  inclofing  each  tefticle,  and  we  {hall  believe  the  two  bags  were 

only  applied  to  each  other.  The  way  to  have  a  right  notion  of  the 

ftrucliure  of  the  parts  here,  is  to  diftend  the  cellular  fubftance  of  the  fcro- 
tum with  air  while  the  fcrotum  is  entire  and  the  tefticles  are  in  their  na- 
tural place,  and  then  to  dry  them ;  or  rather  to  cut  the  fkin  all  along  the 
middle  of  the  fcrotum  of  a  recent  fubjec"t.,  and  then  to  draw  the  fkin  gently 
to  each  fide,  cutting  gradually  what  we  have  viewed  fufficiently,  and 
bringing  the  fides  of  the  incifion  nearer  together  from  time  to  time :  then 
we  will  be  fenfible  that  the  tefticles  are  connected  by  cellular  membranes, 
which  are  capable  of  being  ftretched  to  a  very  great  extent,  and  when 
collapfed  go  into  a  very  fmall  fpace  j  and  that  the  tefticles  are  every 
where  in  fuch  a  fubftance. 

3 1 .  What  fliould  prevent  the  vefTels  of  thefe  cells  from  feparating  an  oily 
liquor  into  them,  as  is  done  generally  into  the  tunica  cellularis  elfewhere, 
I  do  not  know  :  but  the  want  of  fat  here  faves  us  the  trouble  we  might 
have  from  the  ftretching  of  the  fkin  and  fpermatic  cord  by  its  weight ; 
and  we  are  not  fo  much  expofed  to  bruifes  and  other  hurtful  accidents, 
as  if  the  fcrotum  was  larger  by  the  addition  of  fat. 

I  had  occaiion  formerly  (a)  to  obferve,  that  the  cellular  fubftance  under 
the  fkin,  when  it  has  no  fat  in  it,  puts  on  a  rnufcular  appearance,  and 
wrinkles  the  fkin :  it  does  the  fame  here  in  the  fcrotum ;  and  thefe  col- 
lapfed membranes  entirely  compofe  what  is  fo  formally  defcribed  as  a 
mufcle  under  the  name  of  dartos.  Whoever  will  number  the  dartos  among 
the  mufcles,  ought  to  reftore  the  exploded  tunica  carnofa  to  its  place  among 
the  general  teguments  of  the  body. 

33.  The  cellular  membranes  at  the  upper  part  of  the  fcrotum  are  firmer 

than 
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than  lower  down ;  and  the  difference  becomes  much  more  remarkable 
when  they  are  ftretched  by  any  difeafe  :  this  depends  on  their  being  con- 
nected to  the  top  of  the  thigh  on  one  fide,  and  to  the  os  pubis  on  the  other, 
and  fome  addition  which  feems  to  be  made  to  them  of  fibres  from  the 
tendinous  aponeurofis  of  the  fafcia  lata,  and  from  the  fufpenfory  ligament 
of  the  penis. 

34.  The  fkin  and  cuticula  of  the  fcrotum  are  of  the  fame  ftructure  as 
elfewhere  :  but  the  little  wrinkle  called  raphe,  extended  along  the  middle 
of  the  fcrotum  on  the  lower  part  of  the  penis  and  on  the  perinaeum,  has 
been  thought  to  deferve  particular  notice ;  and  by  the  cautions  that  are 
given  to  Ihun  it  in  operations,  one  would  imagine  it  to  be  fomething  con- 
siderable. To  me  it  appears  no  more  than  the  fkin  ftretched  a  little  lefs  in 
the  interftice  of  the  tefticles  than  in  other  parts,  and  therefore  making  a 
larger  wrinkle  :  for  whenever  the  wa:er  or  air,  introduced  into  the  cellu- 
lar fubftance,  diftends  the  fcrotum  equally,  the  raphe  difappears.  An  in- 
jury done  to  it,  I  am  certain,  is  of  no  worfe  confequence  than  when  done 
to  any  other  part  of  the  fcrotum. 

35.  The  principal  artery  of  the  fcrotum  on  each  fide,  is  what  comes 
from  the  crural  artery  ;  and,  crofling  over  the  anterior  part  of  the  fper- 
matic  cord,  fpreads  its  branches  every  where  in  the  fcrotum,  and  a  large 
branch  or  two  is  given  to  the  fkin  of  the  penis.  Other  fmaller  ones  it 
has  that  come  down  from  the  epigaftric  and  pudenda ;  and  I  have  feen 
others  rife  up  to  it  from  the  branch  of  the  hypogaftric,  which  ferves  the 
perinaeum. 

36.  Its  principal  vein  accompanies  the  larger  artery,  or  frequently  is  a- 
little  higher  up.. 
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Inguinal   HERNIA  in  Men. 

THE  vifcera  of  the  abdomen  cannot  fall  down  through  the  rings  of 
the  mufcles  to  form  a  true  hernia  in  the  groin  or  fcrotum,  unlefs  the 
tenfe  peritonaeum  covering  thofe  rings  (§16.  preceding  art  )  is  either  broken 
or  flretched.  The  former  feems  to  have  been  the  prevailing  opinion  in  Bri- 
tain when  the  name  of  rupture,  or  burften- belly,  was  given  to  this  difeafe : 
the  latter  opinion,  to  wit,  that  the  peritonaeum  is  thruft  down  into  a  blind 
bag  in  which  the  bowels  are  contained,  is  what  many  operations  and  dif- 
fections  have  proved  to  be  almofl  conftantly  the  cafe. 

The  htuation  of  the  fpermatic  veflels  (§  4.)  may  let  us  fee,  that  in  her- 
nial the  fac  of  the  peritonaeum,  with  the  included  vifcera,  muft  be  al- 
ways placed  at  the  interior  part  of  the  fpermatic  veffels  ;  and  the  defcrip- 
tion  of  the  cremafter  mufcle  (§  14.)  may  teach  us,  that,  in  defcending 
towards  the  fcrotum,  the  fac  may  either  enter  within  the  cremafter,  or 
may  pafs  over  it  at  the  internal  anterior  part  of  the  fpermatic  cord,  the 
cellular  membranes  of  the  cord  in  the  former  cafe,  and  of  the  fcrotum  in 
the  latter,  yielding  to  the  force  pufhing  the  vifcera  down. 

In  thefe  cafes  the  form  and  effects  of  the  herniae  will  be  a  little  different. ' 
When  the  fac  defcends  within  the  cremafter  mufcle,  the  tumour  will 
be  more  perpendicular,  more  oblong  and  tenfe,  becaufe  of  the  bowels  be- 
ing reftrained  and  confined  by  the  mufcle.  The  feptum  (§21.)  will  hinder 
it  from  defcending  to  the  tefticle,  which  (§  24.)  will  be  felt  at  the  external 
anterior  fide  of  the  hernial  tumour  ;  and,  if  the  fac  with  the  bowels  is 
pufhecl  fo  violently  upon  the  feptum,  as  to  ftretch  it,  a  riling  ring  will 
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be  formed  round  the  fides  of  the  tefticle,  and  the  epidydimis  is  con- 
cealed. 

If  the  hernial  fac  falls  without  the  cremafter,  it  will  defcend  towards 
the  interior  fide  of  the  fpermatic  cord  ;  its  form  will  be  rounder,  and  the 
fac  will  not  be  fo  tenfe  as  in  the  former  cafe  ;  it  may  go  down  as  far  as 
the  tefticle,  which,  with  the  epidydimis,  will  be  felt  on  its  external  part. 
If  the  hernia  is  yery  large,  the  fac  may  be  fo  diftended,  as  almoft  to  fur- 
round  the  tefticle. 

The  effects  of  a  hernia  on  the  different  parts  forming  the  tumour  will 
be  thefe. 

The  ftretched  fkin  will  have  all  its  vefTels,  particularly  the  veins,  con- 
fiderably  enlarged,  which  is  a  common  effect,  of  ftretching  the  fkin  any 
where,  but  muft  be  more  remarkable  here,  becaufe  of  the  fituation  of 
the  principal  vein  (§  36.),  the  trunk  of  which  is  much  expofed  to  be  pref- 
fed  upon.  This  diftenfion  of  the  vefTels  muft  be  proportional  to  the  pref- 
fure  on  the  vein,  the  largenefs  of  the  tumour,  and  the  time  it  has  conti- 
nued. A  fmall,  floating,  recent  hernia,  will  not  have  its  cutaneous  vef- 
fels  fo  much  diftended  as  a  very  large  ftrangulated  old  rupture  of  long 
continuance. 

The  cellular  membranes,  having  their  cells  applied  nearer  to  each  other 
by  the  ftretching,  become  firmer ;  a/id,  by  continuing  in  this  condition, 
increafe  their  thicknefs  and  firmnefs  in  the  fame  way  as  we  obferved  them 
to  do  every  day  in  forming  the  fac  of  encyfted  tumours,  and  in  many 
other  cafes.  Thofe  of  them  which  are  annexed  to  firm  parts  will  fuffer 
moft  in  this  way  from  the  preffure  ;  fo  that  we  need  not  be  furprifed  at 
feeing  fometimes  a  crofs  band,  at  the  fuperior  part  of  the  fcrotum  (§  33.), 
in  hazard  of  ftrangulating  the  hernia,  or  to  obferve  feveral  membranous 
lamellse  that  appear  to  be  aponeurofes  from  the  abdominal  mufcles  (§  19.) 

What  was  faid  of  the  vefTels  of  the  fkin,  may  be  applied  alfo  to  the  cel- 
lular membrane,  whofe  enlarged  vefTels  will  pour  out  liquors  into  the 
cells  that  are  not  violently  ftretched.  Hence  the  fcrotum  becomes  fre- 
quently thick  in  herniae  ;  and  as  the  liquor  is  more  or  lefs  vifcid,  the 
thickened  fcrotum  will  be  more  or  lefs  hard,  fo  that  we  may  obferve  it 
in  all  the  degrees  between  a  watery  fwelling  and  a  firm  fcirrhus. 

The  peritonaeum  will  not  only  have  the  fac  containing  the  vifcera  af- 
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fected  in  the  way  the  parts  hitherto  defcribed  are,  but  where  it  is  ftretched 
within  the  belly,  near  to  the  protruded  part,  it  may  be  drawn  into  un- 
equal wrinkles,  which  will  likewife  thicken,  and  may  grow  together. 

The  veffels  of  this  depending  fac  will  pour  out  their  liquors  in  greater 
quantity  ;  and,  if  the  abdominal  liquor  is  collected  in  drops,  they  will 
drill  down  into  the  bag ;  on  which  account  we  meet  fo  frequently  with  a 
liquor  contained  in  the  hernial  fac.  When  this  liquor  is  mild,  it  is  fo 
far  from  being  hurtful,  that  it  is  the  beft  prefervative  againft  the  concre- 
tion of  the  fac  and  its  contained  vifcera,  or  of  the  vifcera  to  each  other. 
If  this  liquor  becomes  acrid,  it  will  ftimulate,  give  pain,  and  erode  the 
folid  parts. 

The  vifcera  contained  in  the  hernial  fac,  mufl  draw  thofe  they  are  con- 
nected to  within  the  belly,  which  may  make  thefe  parts  alfo  to  fuffer. 
Thofe  in  the  hernia  being  ltraitened  in  the  preternatural  fac,  efpecially 
where  the  membranes  are  fupported  by  firm  parts,  which  prevent  their 
ftretching,  as  at  the  ring  of  the  external  oblique  mufcle,  the  contracted 
wrinkled  peritonaeum,  or  the  crofs  membrane  at  the  top  of  the  fcrotum 
(§  33-)»  trieir  velTels  will  be  preffed;  and  the  returning  liquors  being  molt 
eafily  flopped  in  their  courfe,  all  the  veffels  below  this  ftraitened  part 
will  be  ftretched,  and  the  volume  of  the  parts  to  which  they  belong  will 
confequently  be  increafed. 

All  the  hollow  vifcera  having  fome  fluid  or  other  fubftance  contained 
in  them,  and  fuch  vifcera  being  often  engaged  in  hernias,  their  contents 
may  be-retained  and  collected  in  this  depending  part,  by  which  the  vif- 
cera are  diftended,  the  veffels  are  more  ftretched,  and  the  bulk  of  them 
is  increafed.  The  heat  of  the  body,  and  the  corruption  which  thefe  con- 
tents of  the  hollow  vifcera  are  expofed  to  by  ftagnating,  may  make  a  ra- 
refaction of  thefe  contained  fubftances,  and  confequently  a  greater  dif- 
tenfion  of  the  parts  containing  them. 

The  diftenlion,  obftruction,  and  irritation,  may  occafion  pain  ;  and 
that  effort  nature  makes  for  being  freed  of  the  caufe  of  fuch  diforders 
which  we  call  a  Fever,  is  raifed,  from  which  there  is  danger  of  all  the 
diforders  being  increafed ;  the  veflels  may  be  more  diftended,  which  will 
increafe  the  irritation  and  pain  ;  the  heat  and  corruption  will  confequently 
increafe,  and  make  the  diftenfion  of  the  parts  greater  j  the  obftruction 

may 
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may  become  complete,  and  therefore  the  parts  may  mortify.  What  is 
now  defcribed,  furgeons  call  the  inflamed  ftrangulated  ftate  of  a  hernia, 
the  progrefs  and  fymptoms  of  which  are  told  accurately  enough  by  moll 
writers  on  this  fubjecl:,  and  therefore  I  {hall  not  give  any  detail  of  them. 

If  the  effort  of  nature  mould  prevail,  and  the  obftruction  be  removed 
by  the  fever,  it  mull  be  either  in  the  way  of  fuppuration  or  refolation ; 
terms  fo  well  known,  that  it  is  needlefs  to  explain  them. 

In  the  more  favourable  of  thefe  two  cafes,  the  refolutior,  the  vifcera 
and  their  contained  bag,  being,  while  in  the  inflamed  condition,  prefled 
clofe  together,  and  no  liquors  being  poured  out,  are  liable  to  grow  to- 
gether ;  and  they  always  acquire  an  addition  of  fubftance  which  they  do 
not  quit  eafily ;  fo  that  they  are  thicker  and  firmer  afterwards.  In  the 
fuppuration,  befides  the  danger  of  concretion  during  the  inflammation, 
the  pus  not  having  any  pafTage  out,  may  become  acrid,  erodes  the  part 
it  touches,  and  may  be  taken  into  the  vefTels  fo  as  to  create  various  diforders. 

When  there  is  no  impediment,  nature  or  art  can  make  the  bowels  re- 
turn into  the  belly  by  the  fame  pafTage  which  they  came  out  at ;  and  if 
that  pafTage  can  be  fufhciently  blocked  up,  a  return  of  the  difeafe  maybe 
prevented. 

When  the  bulk  of  the  parts  becomes  fo  great  that  they  cannot  return 
by  the  pafTage  they  came  out  at,  or  there  is  a  concretion  of  them  to  the 
neighbouring  parts,  they  muft  remain  in  this  morbid  hernial  ftate  till 
their  bulk  diminifties,  or  the  pafTage  is  enlarged,  or  their  concretions  are 
difunited. 

The  bag  in  which  the  vifcera  are  contained  in  a  hernia,  having  little 
ipringy  force  or  contractile  power  to  make  it  fhrivel  itfelf  up  into  the 
belly,  and  being  fo  thin  that  artful  prefture  cannot  be  fo  well  applied  to 
it,  and  being  immediately  contiguous  to  ftretched  membranes  which  may 
grow  to  it ;  for  thefe  reafons  the  bowels  often  return  into  the  belly  when 
the  fac  is  left  behind;  and,  being  preffed  at  its  upper  part  by  the  fubftance 
blocking  up  the  pafTage  through  the  mufcles,  is  made  narrow  there ;  or 
its  fides  may  grow  together,  while  the  lower  part  of  it  may  be  filled  with 
water  from  the  abdomen,  or  from  its  own  vefTels  [a) ;  or,  if  this  does  not 
happen,  it  fhrivels  and  diminifhes.    See  §  18. 

4  A  2  When 

'(a)  Saviard,  obferv.  22.    Le  Dran,  obferv.  75. 
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When  the  vifcera  are  ftraitened  any  where  in  their  paflage  down  to  the 
hernia,  the  fpermatic  veflels,  which  are  placed  behind  the  fac  containing 
the  vifcera,  muft  fuffer  more  or  lefs  ;  and  thence  a  varicous  corpus  pam- 
piniforme,  thickened  fpermatic  cord  from  the  repletion  of  its  cells  with 
liquors,  water  collected  within  the  tunica  vaginalis  of  the  tefticles,  fwell- 
ing  of  the  tefticle  itfelf,  inflammation  of  all  thefe  parts,  and  all  the  con- 
fequences  of  inflammation,  concretion,  fuppuration,  gangrene. 

It  is  evident  how  varioufly  thefe  different  effects  of  hernia?  may  be 
combined,  and  of  what  different  degrees  each  of  them  may  be  ;  and 
their  defcription  may  ferve  to  make  us  know  them  when  they  happen  to 
any  patient. 

Though  the  bowels  forming  a  hernia  are  generally  included  in  a  fac 
formed  by  the  protruded  peritonaeum,  yet  it  is  not  impoflible  that  the 
peritonaeum  may  be  torn  by  a  violent  fudden  effort  caufing  a  hernia  (a) ; 
or  though  the  peritonaeum  defcended  at  firft,  it  may  be  burfled  by  fome 
external-violence       it  may  be  eroded  by  pus,  or  fall  away  by  gangrene  (c). 

Allowance  being  made  for  the  want  of  the  fac,  the  effects  of  this  rare  " 
kind  of  hernia  may  be  eafily  underftood  by  what  was  laid  of  the  other ; 
and  the  want  of  a  tenfe  bag  covering  the  bowels,  with  the  hiftory  of  the 
caufe  of  the  difeafe  and  its  progrefs,  will  make  furgeons  judge  when  this 
is  the  cafe. 

What  I  have  hitherto  mentioned  may  happen,  whatever  is  the  bowel 
that  forms  the  hernia ;  but  there  are  fome  fpecialities  which  attend  the 
feveral  vifcera  engaged  in  this  fort  of  tumour,  that  had  need  to  be  at- 
tended to. 

The  inteftines  and  omentum  are  the  parts  which  fall  moft  frequently 
down,  the  appearances  and  confequences  of  which  are  well  enough  de- 
fcribed  in  feveral  of  the  moft  common  books. 

Inftead  of  an  entire  piece  of  inteftine  being  thru  ft  out,  which  com- 
monly is  the  cafe,  one  fide  of  a  gut  has  been  ftretched  out  into  an  appen- 
dix cceca,  which  was  protruded  out  at  the  rings  of  the  abdominal  muf- 
cles  (d).    When  this  happens,  the  ingefta  will  not  be  ftopt  in  their  paflage 

towards 

(<x)  Garengeot  des  Operat.  chap.  5. 

(b)  Id.  ibid.    Mery,  Memoires  de  l'Acad.  de  Sciences,  1701.       (c)  Saviard,  obferv.  5_6». 
(d)  Littre,  Memoires  de  l'Acad,  des  Sciences,  1700.    Mery,  ibid,  (701. 
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towards  the  anus,  and  the  patient  will  go  to  flool,  even  though  a  ftran- 
gulation  of  the  hernia  fhould  come  on :  whereas,  when  the  whole  diameter 
of  the  gut  is  ftraitened  by  a  fir  angulation,  the  ingefta  will  be  ftopt  at  the 
hernia ;  after  the  guts  below  it  are  emptied,  the  patient  panes  no  more 
faeces,  and  the  ingefta  regurgitate  towards  the  ftomach  and  are  vomited. 

The  bladder  has  fometimes  been  found  to  fall  down  in  a  hernia  (a) : 
the  fluctuation  of  a  liquor  which  can  be  preffed  into  the  body,  to  occafion 
a  defire  to  make  water,  or  to  run  immediately  out  by  the  common  urinary 
paflage,  are  the  fymptoms  by  which  this  fpecies  of  hernia  may  be  dif- 
covered. — The  manner  in  which  the  peritonaeum  covers  the  fundus  and 
back  part  of  the  bladder,  and  the  way  it  is  connected  to  the  containing 
parts  of  the  abdomen  at  its  lower  part,  would  make  one  reafbnably  believe 
that  the  bladder  will  not  carry  a  fac  of  the  peritonaeum  down  before  it ; 
but  that  one  fide  of  it  gradually  thruft  between  the  peritonaeum  and 
mufcles,  would  be  ftretched  out  at  the  rings  of  the  mufcles  to  the  fcrotum, 
where  it  would  lie  either  behind  or  at  the  internal  fide  of  the  fpermatic 
eord ;  and,  if  it  remained  there  any  time,  would  grow  to  the  contiguous 
parts. 

Though  I  treat  only  of  the  tumours  of  the  fcrotum,  it  may  not  be  al- 
together inpertinent  to  mention  here,  that  the  other  fex  have  had  the 
uterus  thruft  through  the  rings  of  the  mufcle  to  form  a  hernia  (i>),  which 
there  would  be  a  difficulty  to  difcover  if  there  was  no  child  in  it,  whofe 
ftirrings  would  lead  us  to  the  knowledge  of  the  contents  of  the  hernia. 

If  the  progrefs  and  fyymptoms  of  any  tumour  in  the  groin  and  fcro- 
tum are  accurately  enough  examined,  one  who  is  acquainted  with  the 
feat  and  nature  of  the  different  dieafes  which  happen  here,  will  feldom  be 
in  danger  of  miftaking  any  other  difeafe  for  a  hernia,  or  of  judging  a 
hernia  to  be  fome  other  difeafe. — One  of  the  cafes  which  would  be  moft 
liable  to  occafion  a  miftake,  is  a  tefticle  lodged  either  naturally  at  the 
ring  of  the  abdominal  mufcle  (c),  without  having  been  obferved  till  fome 
accident  makes  it  fwell  and  be  pained,  or  a  tefticle  retracted  thither  by 

inflammation 

(a)  Ruyfch.  obferv.  98.    Mery,  Mem  de  l'Acad,  1713. 
{b)  Michael  Doring  de  Hernia  Uterina  Epiftola. 

(c)  Pare,  liv.  8.  chap.  18.    Jac.  Oeth.  lib.  obf.  propr.  ASt.  Hafn.  Vol.-I.-obf.  156. 
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inflammation  or  contufion  (a.)  No  tefticle  being  found  when  fought 

for  in  the  fcrotum,  the  figure  and  greater  hardnefs  of  the  knot  in  the 
groin,  and  the  abfence  of  the  moft  common  fymptoms  of  a  hernia,  fufEce 
for  making  us  diftinguifh  this  cafe. 

The  prognofes  of  hernias  depend  on  fo  many  cicumftances  of  the 
patients  and  of  the  fymptoms,  that  I  choofe  rather  to  pafs  them  altogether, 
than  to  enter  upon  the  numerous  fuppofitions  which  might  be  made. 

That  hernias  mould  be  reduced  as  foon  as  poflible,  all  agree.  To  effec- 
tuate this,  without  cutting  or  eroding,  is  what  furgeons  call  the  taxis.  For 
this  purpofe,  fuch  a  poflure  of  the  patient's  body  as  makes  the  vifcera  prefs 
leaft  on  the  rings  of  the  abdominal  mufcles,  and  relaxes  the  fkin  and 
mufcles  moft,  is  of  great  advantage;  fuch  is  lying  on  the  back,  with  the 
hips  and  moulders  raifed  higher  than  the  loins,  and  the  thighs  bended 
forwards  without  ufing  any  effort  of  the  mufcles.  "While  the  patient  lies 
thus,  the  furgeon  gently  pufhes  the  vifcera  up  with  his  fingers  alternately 
applied  to  a  fmall  part  of  them  at  once,  as  is  commonly  defcribed  well 
enough,  and  therefore  I  fhall  not  here  tranfcribe  the  directions  for  doing 
this  operation  ;  but  muft  obferve,  that  fometimes,  after  the  bowels  feem 
to  be  pufhed  up  into  the  abdomen,  a  foft  knotty  fubftance  remains  unre- 
duced, and  refills  all  the  efforts  to  reduction,  till  the  patient's  veffels  are 
emptied  by  venaefection,  repeated  purgatives,  and  low  diet.  The  varicous 
feel  which  this  fubftance  had,  in  the  cafes  I  faw,  made  me  judge  it  to  be 
the  mefentery  with  its  veffels  diflended. 

If  this  attempt  does  not  fucceed,  general  directions  are  given  for  remo- 
ving the  impediment  to  reduction  by  plentiful  bleeding,  emollient  cly- 
fters,  fomentations,  and  poultices.  As  all  thefe  are  calculated  for  the  in- 
flamed ftate  of  hernia?,  they  do  very  ill,  in  my  opinion,  who  prefcribe 
no  other  method :  for  though  hernias,  efpecially  recent  ones,  that  will 
not  reduce,  are  liable  to  inflame  and  ftrangulate,  which  very  foon  brings 
the  patient  into  danger  of  his  life,  and  therefore  furgeons  ought  to  be 
much  on  the  watch  to  guard  againfl  inflammation  ;  yet  an  over  care  to 
prevent  it  ought  not  to  make  them  do  things  that  may  retard  the  reduc- 
tion, or  make  it  more  difficult,  fince  it  is  the  molt  effectual  prefervative 
againft  all  the  bad  fymptoms.    The  directions  mentioned  above,  and  al- 

moft 

(a)  Boneti  Sepulch.  Anat.  l.b:  3.  §  30.  obf.  3. 
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mod  univerfally  ordered  and  put  in  practice,  are,  I  think,  in  this  re- 
fpect  faulty.  If,  for  example,  the  obftacle  to  reduction  is  the  rarified  air 
within  the  guts  diftending  them,  would  not  the  warm  relaxing  fotufes 
and  cataplafms  increafe  the  diftenfion  ?  Since  the  firft  publication  of  this 
paper,  I  have  feen  a  cafe  of  a  hernia  related  by  Dr  Huxham  who 
blames  the  repeated  application  of  hot  fomentations  for  the  vaft  expannon 
of  the  bowels.  I  have  feen  cold  claret  or  fnow  make  the  diftended  in- 
terlines return  into  the  belly  after  the  antiphlogiftics,  as  they  are  called, 
had  increafed  the  fwelling,  and  the  common  efforts  of  reduction  had 

failed.  In  the  fame  way,  when  the  tone  and  contraction  of  the  guts 

is  too  weak  for  pulhing  the  ingefta,  which  defcend  into  the  part  of  the 
gut  engaged  in  the  hernia,  upwards,  to  go  forwards  towards  the  anus, 
and  thereby  thefe  ingefta  come  to  be  collected  in  the  hernia,  and  to  make 
the  inteftine  there  too  bulky  for  pafling  the  ring  of  the  abdominal  mufcles, 
blooding  and  relaxing  medicines  will  weaken  the  tone  of  the  guts  more, 
and  fo  increafe  the  difeafe  :  a  brifk  ftimulus  given  by  the  mouth  or  anus, 
would  much  more  effectually  make  a  cure.  I  have  many  times  made  a 
rupture  reduce,  by  giving  powder  of  the  jalap  root  and  fweet  mercury, 
when  neither  hands  nor  emollients  did  any  good. — Will  not  the  foft  flabby 
omentum,  if  it  is  lodged  in  the  hernia,  be  always  more  relaxed,  and 
fwell  more  by  the  application  of  emollients  ?  What  I  would  recommend, 
then,  is  to  examine  accurately  the  circumftances  of  the  difeafe ;  and  to 
vary  the  method  of  cure  according  to  the  nature  of  the  obftacle  to  reduc- 
tion, whether  it  is  air,  faeces,  increafed  growth  of  parts,  or  overftretched 
inflamed  veffels  :  which  laft  only  admits  the  ufe  of  the  things  that  are 
prefcribed  as  proper  in  all  cafes ;  and,  even  in  it,  caution  is  necefTary  in 

ufing  thofe  medicines.  If  a  perfon  is  old  and  weak,  the  lofs  of  too 

much  blood  may  fink  him,  and  make  the  liquors  ftagnate  in  the  diftended 

veffels,  to  bring  fpeedily  a  mortification.  If  the  patient  is  of  a  very 

lax  conftitution,  bleeding  to  excefs,  and  the  application  of  emollients, 
may  weaken  the  veffels  fo  as  to  make  them  continue  in  their  diftended 
ft  ate. 

If  the  vifcera  will  not  reduce  by  the  methods  hitherto  propofed,  and 
the  fymptoms  of  ftrangulation  come  on,  there  is  -a  neceffity  of  perform- 
ing 

(a)  Philof.  Tranfatt.  Nuinb,  459.  §  22- 
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ing  the  operation  for  the  bubonocele  or  complete  hernia ;  the  rules  for 
which,  laid  down  by  late  writers,  are  well  enough  accommodated  to  the 
moft  ordinary  circumftances  of  hernise ;  though  it  is  plain,  that,  as  thefe 
are  various,  operators  rauft  fometimes  change  their  manner  of  working. 
I  mail  not  therefore  give  you  the  trouble  of  reading  a  defcription  of  the 
operation  for  the  hernia  in  the  groin  or  fcrotum ;  but  fhall  make  fome  re- 
marks on  parts  of  the  operation  where  there  is  doubt  what  ought  to  be 
done,  and  on  fome  of  the  more  uncommon  cafes. 

When  the  vifcera  are  not  confined  within  a  fac,  which  I  obferved  was 
fometimes  the  cafe,  more  than  ordinary  care  is  to  be  taken  in  making  the 
incifion  through  the  teguments,  left  the  bowels  mould  be  wounded. 

When  the  fac  is  laid  bare,  it  ought  to  be  confidered,  whether  it  is  to 
be  left  entire,  and  pufhed  up  into  the  rings  after  the  bowels  are  reduced, 
or  if  it  fhould  then  be  laid  open.  Circumftances  muft  determine  this.  If 
the  difeafe  is  recent,  with  the  fac  thin,  and  not  folded  into  wrinkles,  or 
ftraitened  where  it  is  coming  through  the  paffages  in  the  mufcles,  or 
grown  to  any  other  part ;  if  the  bowels  are  found,  and  in  no  danger  of 
gangrene,  or  are  not  grown  to  the  fac ;  if  the  liquor  in  the  fac  is  limpid, 
and  no  fetor  or  erofion  is  to  be  obferved ;  if  all  thefe  circumftances  ap- 
pear, the  reduction  of  the  fac  entire  will  be  of  fervice  to  block  up  the 
paffage,  and  to  prevent  the  vifcera  from  being  expofed  to  the  action  of 

the  external  air.  Where  thefe  circumftances  do  not  meet,  the  fac 

ought  to  be  opened,  for  very  obvious  reafons  :  the  wrinkled  or  contracted 
fac  may  continue  the  ftrangulation  after  the  ring  of  the  mufcle  has  been 
cut  (a) ;  the  fac  or  bowels  fixed  by  concretion  will  not  reduce;  an  opened 
gut  will  let  out  the  ingefta  ;  and  a  mortified  omentum  will  flough  off  into 
the  abdomen,  from  which  there  is  no  exit;  and,  ftagnating  there,  they 
will  corrupt  more,  and  do  great  mifchief.  The  fame  effect:  may  be  ex- 
pected from  the  liquor  in  the  fac,  if  already  acrid. 

If  there  is  a  confiderable  concretion  of  the  bowels  to  the  fac,  and  this  is 
grown  to  the  fcrotum,  the  furgeon  had  better  leave  the  bowels  unredu- 
ced, after  cutting  the  ftrangulating  ring,  than  rifle  the  life  of  his  patient 
by  a  tedious  diffection  of  the  concreted  parts,  efpecially  if  the  guts  or 
bladder  are  the  parts  grown  to  the  fac :  for  when  the  ftrangulation  is  re- 
moved, 

(a)  Le  Dran,  obf.  50. 
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moved,  the  vifcera  may  poftibly  fhrivel  up;  or  if  they  continue  down, 
a  cicatrice  may  be  brought  over  them  ;  in  which  condition  the  patient 
may  live  a  confiderable  time. 

When,  in  fuch  a  concreted  flate  of  the  bowels,  the  ftrangulation  de- 
pends on  fome  piece  of  a  gut  lately  fallen  down,  this  mould  be  reduced, 
while  the  other  parts  of  the  bowels  are  left  down  (a). 

Though  the  gut  in  a  hernia  be  mortified,  furgeons  ought  not  to  give 
over  the  care  of  their  patient,  fince  there  are  feveral  inflances  of  fuch 
people  furviving  with  either  an  artificial  anus  at  the  ring  (Z»),  or  nature 
has  reunited  the  diflant  pieces  (<:),  or  fhe  has  been  affifted  by  art  to  join 
them  (d).  Mr  De  la  Peyronie's  method  of  ftitching  the  parts  of  the  me- 
fentery  belonging  to  the  two  ends  of  the  divided  gut,  feems  preferable  to 
Ramdohrius's  practice  of  flitching  the  gut  itfelf ;  for  this  irritates  more, 
and  the  threads  of  the  flitch  will  not  come  away  fo  eafily,  and  more  rea- 
dily leave  an  opening  in  the  gut,  than  when  the  flitch  is  made  in  the  me- 
fejitery. 

Though  nothing  appears  in  fight  when  the  fac  is  opened,  except  the 
omentum,  the  furgeon  ought  to  examine  carefully,  whether  any  ply  of 
the  intefline  is  wrapped  up  within  the  caul,  that  they  may  be  difengaged 
from  each  other,  left  the  gut  be  cut  or  tied,  if  there  is  occafion  to  per- 
form any  fuch  operation  on  the  omentum. 

If  the  omentum  is  not  abfolutely  mortified,  it  fhould  have  the  chance 
of  recovering  by  being  reduced,  fince,  at  the  worfl,  no  more  inconve- 
nience will  happen  from  the  feparation  of  what  nature  mortifies,  than 
what  the  ligature,  which  mufl  be  made  on  the  prefent  fuppofition,  occa- 
fions. 

It  is  a  doubt  with  me,  whether  the  omentum  ought  to  be  tied  before 
the  mortified  part  of  it  is  cut  off :  for  by  the  ligature  more  of  it  is  deflroyed 
than  would  be  if  the  gangrened  part  feparated  of  itfelf ;  becaufe  the  liga- 

4  B  ture 

(a)  TVIorand,  in  De  la  Fay's  notes  fur  Dionis,  p.  55. 

(£)  Mery,  Memoires  de  l'Acad.  des  Sciences,  1701.  Chefelden's  Anatomy,  p.  m.  69. 
Le  Di'an,  obf.  60. 

(<r)  Courtial,  obf.  6.    Medical  Eflays,  vol.  i.  art.  20. 

(d)  De  la  Peyronie,  Mercure  de  France,  JuilJet  1732.  Ramdohrius  Commerc.  Norim- 
berg.  1 73 1,  Spec.  26. 
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ture  is  made  in  the  found  part,  and  by  the  thread  the  omentum  is  drawn 
into  a  knot,  which  may  do  hurt.  Suppofing  the  mortified  part  to  be  cut 
off  as  near  to  the  found  part  as  the  thread  in  a  ligature  is  put  from  the 
place  where  the  caul  is  to  be  cut  off,  would  the  cut  veffels  in  the  remain- 
ing mortified  part  bleed  ?  or  would  the  gangrene  more  readily  fpread 
without  a  ligature  than  with  it  ?  The  anfwer  to  thefe  two  queftions 
(which  I  neither  have  experience,  nor  can  I  find  any  obfervations  of  others 
to  affift  me  to  anfwer)  would  determine  what  the  practice  mould  be. 
Since  what  is  above  was  firft  publifhed,  I  have  read  two  cafes  where 
there  was  no  haemorrhagy,  nor  further  progrefs  of  a  gangrene,  after  cut- 
ting away  a  confiderable  ftiare  of  the  omentum  on  which  no  ligature  had 
been  put. 

After  the  hernial  fac  is  emptied  by  the  reduction  of  the  bowels,  a  mem- 
branous fubftance  will  fometimes  appear,  refembling  a  piece  of  gut  [b\ 
which  is  no  more  than  a  folding  or  doubling  of  the  fac,  and  ought  to  be 
let  alone,  without  fatiguing  the  patient  with  the  diffection  of  it. 

After  the  bowels  are  reduced  in  appearance,  the  furgeon  ought  to 
fearch  with  his  finger,  left  there  be  any  contracted  ringlet,  crofs  bars,  or 
productions  of  the  peritonaeum  above  the  ring  in  the  mufcle,  which  might 
continue  the  ftrangulation  of  the  gut,  that  they  may  be  cut  to  make  the 
gut  quite  free  (c).  Such  ftrangulating  rings  are  moft  readily  to  be  met 
with  in  people  who  have  long  wore  truffes,  which  have  preffed  the  fides 
of  the  neck  of  the  fack  together. 

When  the  interline  is  opened,  or  there  is  gangrene  or  inflammation  on 
it,  that  may  give  reafon  to  expect  it  will  be  opened  when  the  fuppura- 
tion  comes  on  after  the  reduction  of  a  hernia,  or  if  it  is  expected  that  any 
part  of  the  omentum  will  feparate,  the  peritonaeum  and  ring  of  the  mufcle 
ought  to  be  kept  open,  to  allow  the  putrid  matter  to  be  evacuated  ;  but 
the  fubftance  introduced  into  the  paffage  ought  neither  to  be  fo  hard  as 
to  bruife  or  irritate,  nor  fo  large  as  to  hinder  liquors  to  drill  along  it,  left 
an  inflammation  be  raifed,  and  the  pus,  faeces,  or  aliment,  be  pent  up 

within  the  abdomen,  to  the  ruin  of  the  patient.  But  when  there  is  no 

reafon  to  exped  the  effufion  of  any  fuch  putrid  fubftances  into  the  abdo- 
men, 

(a)  Philof.  Tranfaft.  Numb.  443.  feft.  8.  and  Numb.  450.  fe£h  2. 

(&)  Mery,  Memoires  de  l'Acad.  des  Sciences,  1701.  (<r)  Le  Dran,  obf. 
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men,  the  fooner  we  can  fhut  it  up  the  better.  If  we  could  raife  up  the 
hernial  fac  from  the  fpermatic  cord  with  little  trouble,  and  then  put  a  li- 
gature round  it  clofe  by  the  ring  of  the  mufcle,  it  would  lhut  up  the  paf- 
fage  moft  effectually  during  the  cure,  and  might  be  a  means  of  fecurity 
againft  a  relapfe. 

It  may  be  faid  in  general,  that  the  antiphlogijlic  regimen  is  to  be  obferved 
after  this  operation  :  but  regard  muft  be  had  to  the  conftitution  of  the 
patient,  and  circumftances  of  the  difeafe,  in  prefcribing  it ;  for  thefe  will 
fometimes  oblige  practifers  to  alter  the  common  method. 

When  the  gut  has  been  opened  or  divided,  the  patient  needs  to  guard 
againft  too  full  meals  for  a  confiderable  time  after,  or  for  all  his  life,  if 
the  gut  has  been  divided  quite  crofs,  to  prevent  the  bad  effects  which  the 
pre.ffure  of  a  large  quantity  of  food,  flopping  at  this  part  of  the  gut,  which 
is  generally  ftraitened,  might  produce. 

After  the  vifcera  of  a  hernia  have  been  reduced,  the  paffage  in  the  ab- 
dominal mufcles,  by  which  they  efcaped,  muft  be  ftraitened  or  blocked 
up,  to  prevent  a  relapfe.  While  this  is  doing,  the  vifcera  mufl  be  hin- 
dered to  come  out,  by  the  patient  lying  horizontally  on  his  back,  with 
his  hips  a  little  raifed,  and  by  a  proper  bandage. 

The  dilated  parts  have  fometimes  been  fo  ftrengthened  by  the  applica- 
tion of  aftringent  medicines,  as  to  keep  the  bowels  up  (a)  jj  generally, 
however,  they  are  infufficient  for  the  purpofe. 

By  preffure  continued  long,  the  fides  of  the  peritonaeum  have  been 
made  to  grow  together  (b) ;  but  unlefs  the  ring  of  the  mufcle  make  a  fuf- 
ficient  refiftance,  the  peritonseum  thus  foldered  will  not  do  it. 

If  the  paffage  be  kept  a  long  time  from  being  dilated,  the  fides  of  it 
gradually  contract  themfelves,  and  become  firmer,  fo  as  to  hinder  the  falling 
down  of  the  bowels  ;  for  this  purpofe  different  bandages  have  been  contri- 
ved. 

The  fpica  bandage,  with  proper  compreffes,  anfwers  the  purpofe  very 
well ;  and  is  always  ufed  where  there  is  wound  or  ulcer,  becaufe  it  can  be 
eafily  cleaned :  but  to  people  who  are  to  wear  the  bandage  long,  and  in  the 
mean  time  are  to  be  out  of  bed,  and  to  move,  without  any  fore  to  dirty 
the  bandage,  the  fpica  is  inconvenient,  by  the  trouble  there  is  in  applying 

4  B  2  and 

{a) -Medical  EiTays,  vol.  i.  art.  28.  (b)  Le  Dran,  obf.  65. 
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and  undoing  it,  and  by  the  turns  of  it  frequently  Aiding  out  of  their 
place  ;  wherefore  to  fuch,  a  compound  bandage  is  generally  applied. 

The  bolfters  of  moft  compound  bandages  or  truffes  are  much  too  foft ; 
they  can  yield  as  much  as  to  allow  the  vifcera  to  come  out,  when  the 
patient  makes  any  flrong  effort  that  pufhes  the  bowels  upon  the  bolfter ; 
they  mould  be  very  hard  fluffed,  or  made  of  cork,  or  fome  fuch  fub- 

ftance,  with  leather  ftretched  over  it.  The  fhape  of  thefe  bolfters  is 

generally,  too,  very  faulty :  the  convexity  to  be  applied  to  the  fkin  is 
either  equal  from  the  fuperior  broad  part  to  the  inferior  narrow  point,  or 
very  gradually  diminifhes  all  the  way;  by  which  the  point  being  applied 
upon  the  os  pubis,  the  part  of  the  bolfter  above  it  is  borne  off  from  the 
fkin,  and  a  hollow  is  left  jufl  at  the  rifing  of  the  mufcle,  to  allow  the 
bowels  to  come  out ;  efpecially  when,  by  bending  the  body,  the  upper 
end  of  the  bolfter  is  alfo  forced  outwards.  They  ought  to  be  made  with 
fuch  a  fudden  failure  of  the  convexity,  that  they  may  fit  clofe  to  the  hol- 
low immediately  above  the  os  pubis.  See  fuch  a  bolfterre  prefented  Plate  VL 
fig.  1 . ;  or  they  ought  to  be  made  thicker  below  than  above,  applying 
the  thicken:  part  immediately  above  the  os  pubis. 

The  compound  bandages  which  are  made  for  children,  without  any 
fteel  or  other  firm  fubftance  on  the  outer  furface  of  the  bolfter,  can  have 
very  little  preffure  on  the  rings,  as  they  are  commonly  applied  with  the 
circular  belt  fewed  to  each  fide  of  the  bolfter ;  for  their  convexity  foon 
becomes  all  external  by  their  application ;  whereas,  if  the  circular  belt 
were  brought  crofs  over  their  external  furface,  the  full  effect  of  the  pref- 
fure might  be  had  on  the  rings  of  the  mufcle.  To  bring  the  circular  belt 
thus  crofs  the  bolfter,  the  belt  muft  be  put  lower  down  than  it  is  com- 
monly applied. 

If  a  right-made  bandage,  that  prevents  the  falling  out  of  the  bowels,  is 
kept  applied  feveral  years  to  children,  the  peritonaeum  and  ring  may  be- 
come fo  firm,  and  the  vifcera  may  grow  fo  large,  that  the  rupture  may 
not  afterwards  return  :  but  if  the  bandage  of  children  allows  the  vifcera 
to  come  out  fometimes,  and,  in  adults,  where  the  flretched  peritonaeum 
and  dilated  ring  cannot  fo  well  recover  their  former  ftate,  and  the  bowels 
do  not  grow  larger,  there  is  always  danger  of  a  relapfe,  if  a  conflant  pref- 
fure be  not  kept  on  the  ring,  at  leaft  when  the  perfon  is  in  an  erect  po- 

flure 
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fhire ;  nay,  I  have  obferved,  that  mod  of  thofe  who  wore  a  bandage  for 
this  difeafe  when  children,  fuffered  a  relapfe  if  they  laid  afide  the  band- 
age when  they  grew  up. 

Formerly  feveral  different  operations  were  practifed  for  blocking  up  the 
pafTage  by  which  the  bowels  fall  out,  after  they  were  reduced.  The  ca- 
ftration,  panel um  aureum,  and  cauterizing,  were  laid  afide  after  truffes 
came  to  be  tolerably  made,  till  fome  years  ago  the  cautery  was  revived 
here  in  Britain  with  great  eclat,  notwithstanding  its  being  practifed  by 
thofe  who  were  altogether  ignorant  of  the  nature  of  the  difeafe,  and  of  any 
reafonable  intentions  of  cure.  By  their  promifing  more  for  its  fuccefs 
than  could  be  performed  by  it,  to  wit,  a  complete  and  abfolute  fecurity 
againft  any  return  of  the  difeafe,  whereas  it  failed  in  moft  or  all  adults  it 
was  practifed  on  [a] ;  and  by  the  many  blunders  thofe  ignorants  commit- 
ted, the  reputation  of  this  operation  funk  in  a  little  time  fo  much,  that  it 
is  now  neglected,  though  it  would  feem  capable  of  being  performed, 
fafely  and  with  fome  advantage. 

What  could  be  reafonably  propofed  by  this  method  is,  after  reducing 
the  hernia,  to  deftroy  the  fkin  and  fat  covering  the  ring  of  the  external- 
oblique  abdominal  mufcle,  and  to  make  new  flefh  rife  round  the  fperma- 
tic  cord  in  the  ring  itfelf :  by  this  new  flefh  the  ring  may  be  blocked  up  ;, 
and  bringing  a  firm  cicatrice  immediately  over  the  ring,  inftead  of  the 
flexible  tunica  adipofa  and  fkin,  a  fort  of  bolfter  might  be  formed  for  re- 
nding the  vifcera  when  they  were  pufhed  outwards-. 

The  late  operators  applied  for  this  purpofe  a  cauftic  to  the  fkin,  with- 
out having,  fo  far  as  I  could  ever  learn,  any  rule  to  know  when  it  had 
eroded  deep  enough.  If  their  efchar  was  too  fuperficial,  the  deflgn  of  the 
operation  could  not  be  anfwered  if  the  cauftic  eroded  too  deep,  the  fper- 
matic  veflels  would  be  deftroyed.  I  have  been  affined,  that  after  this, 
operation  was  performed,  the  tefticles  of  fome  children,  who  had  under- 
gone it,  fhriveled  daily  away,  fo  that  they  were  effectually  caftrated. 
When  the  cauftic  penetrated  fo  far  as  the  fibres  of  the  cremafter  mufcle, 
would  not  the  tefticle  be  drawn  convuhively  up  towards  the  ring  of  the 
oblique  mufcle  ?  and  would  not  a  contrary  cauftic  immediately  flop  the 
further  action  of  the  one  firft  applied  ?    Though  it  is  reafonable  to  an- 

fweir 

(a)  See  Houfton's  Hiftory  of  Ruptures. 
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fwer  both  thefe  queries  in  the  affirmative  ;  yet  never  having  made  the 
trial  of  the  cauftic  in  this  way,  I  mall  defire  none  to  praclife  it,  fince  they 
can  do  what  I  mentioned  to  be  intended,  without  any  riik,  by  pinching 
up  the  teguments  which  lie  over  the  ring,  and  then  making  a  longitudi- 
nal incifion  fome  inches  in  length ;  the  middle  of  which  ought  to  be  over 
the  ring,  the  depth  of  it  fuch  as  to  bring  the  fpermatic  cord  in  view  ; 
then  by  the  lunar  cauftic,  fmall  quantities  of  the  common  cauftic^  or 
other  efcharotics  rightly  applied,  deftroy  the  fatty  cellular  membranes  in 
the  ring  and  under  the  fkin ;  after  which,  haften  a  cicatrice,  by  the  ap- 
plication of  ardent  fpirits,  or  tinctures  made  with  them  ;  and  by  this  en- 
deavour to  make  the  cicatrice  adhere  to  the  tendon  in  the  way  cicatrices 
generally  do  to  bones,  part  of  which  has  caft  off  where  there  has  been 
any  ulcer  of  long  Handing  near  them.    By  lying  a-bed  to  prevent  the 
vifcera  coming  out,  during  the  time  of  the  cure,  which  allows  the  ring  of 
the  mufcle  to  contract,  and  by  the  cicatrice,  I  have  feen  patients  walk 
afterwards  without  the  bowels  falling  out,  though  they  wore  no  bandage : 
but  this  cure  is  not  to  be  depended  on.   For  though  the  new  flefh,  which 
fprouts  out  from  cellular  fubftance  fuppurating,  appears  at  firft  firm,  yet 
it  afterwards  becomes  as  mere  cellular  membranes  as  any  where  elfe;  as 
every  furgeon  mull  have  feen  who  has  had  occafion  to  examine  a  wound 
or  incifion  made  where  a  wound  or  ulcer  formerly  was  :  and  though  the 
cicatrice  adheres  firmly  at  firft  to  the  tendon,  yet  it  gradually  becomes 
more  loofe,  and  is  itfelf  more  capable  of  ftretching  ;  and  therefore  yields 
to  the  vifcera  pufhing  it  with  violence,  as  it  did  in  one  of  the  boys  whom 
I  faw  very  carefully  treated  in  this  way  :  fo  that  I  would  advife  nobody 
to  throw  away  the  bandage  after  they  had  undergone  the  cauterizing, 
otherwife  they  run  an  evident  riik  of  the  hernia  returning.    This  me- 
thod does  no  more  than  make  the  perfons  who  undergo  it  lefs  expofed 
to  the  falling  out  of  the  vifcera,  if  their  bandage  fhould  at  any  time 
fhufHe,  or  be  borne  up  off  the  rings. 

The  laft  method  I  fhall  mention  for  blocking  up  the  rings,  is  by  the 
operation  of  the  bubonocele ;  concerning  which  I  made  fome  remarks 
already.  This  has  generally  been  thought  to  prove  an  abfolute  cure ; 
but,  for  the  reafons  given  againft  the  cautery  proving  fuch  a  cure,  I  join 

with 
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with  Dr  de  la  Faye  (a)  in  opinion,  that  it  is  the  fafeft  courfe  to  wear  a 
bandage  likewife  after  this  grand  operation.  And  Mr  Amyand  tells  us  (b), 
that  he  has  feen  three  or  four  inftances  of  hernia;  returning  after  this 
operation ;  and  therefore  concludes,  that  it  is  only  a  palliative  cure. 

(a)  Notes  fur  Dionis,  p.  6a 

(b)  Philof.  Tranfaft.  Numb.  443.  (eft.  8. 
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OF  THE 

TUMOURS 

IN  THE 

SCROTUM,  commonly  called  FALSE  HERNIA 

SURGEONS  generally  give  the  name  of  falfe  hernias  to  the  tumours 
in  the  fcrotum  occafioned  by  any  other  caufe  than  the  falling  down 
of  the  vifcera  into  it ;  and  as  thefe  falfe  hernias  begin  below  and  rife  up- 
wards, whereas  the  true  herniae  mufh  begin  above  and  defcend  after- 
wards, a  pretty  fure  fign  is  thence  taken  by  which  the  true  hernias  may 
be  diftinguifhed  from  the  falfe. 

Becaufe  thefe  falfe  herniae  are  of  different  natures,  and  contain  different 
fubftances,  they  are  diftinguifhed  into  feveral  claffes,  of  fome  of  which 
again  there  are  different  fpecies,  according  to  the  particular  feat  or  nature 
of  the  tumour. 

I  have  wrote  the  following  remarks  on  each  of  thefe  falfe  herniae,  with- 
out pretending  to  give  a  full  and  complete  account  of  them,  but  with  the 
view  to  put  furgeons  on  obferving  more  exactly  the  difeafes  they  treat. 

Of  the  HYDROCELE. 

When  water  forms  a  tumour  any  where  within  the  fcrotum,  the  dif- 
eafe  is  called  hydrocele ;  of  which  there  may  be  reckoned  feveral  different 
kinds,  according  to  the  different  parts  the  water  is  lodged  in. 

1.  When  water  diffufes  itfelf  in  the  cellular  fubftance  of  the  fcrotum, 
the  difeafe  has  the  fame  appearances  as  anafarcous  or  leucophlegmatic 
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fwellings  in  other  parts  of  the  body ;  allowance  only  being  made  for  the 
loofer  cellular  fubftance,  without  any  fat  in  the  fcrotum,  than  elfewhere. 

The  caufes  of  this  fcrotal  anafarca  are  very  different ;  one  of  the  moft 
common  is  a  more  general  anafarca  fpreading  from  the  thighs  to  the  fcro- 
tum. Any  tumour  preffing  the  vein  of  the  fcrotum  produces  a  hydrocele 
of  this  kind,  in  the  fame  way  as  dropfies  are  caufed  in  other  parts  by  a 
ligature  or  preifure  applied  to  their  veins.  Thus  a  tight  garter  makes  the 
foot  and  leg  to  fwell ;  thus  the  legs  of  women  with  child  are  often  very 
oedematous  ;  thus  the  monftrous  fwellings  are  caufed,  which  fometimes 
happen  to  the  arm  when  a  fcirrhus  in  the  arm-pit  becomes  large,  8cc. 
For  this  reafon  it  is,  that  often  in  the  true  herniae,  and  frequently  in  the 
falfe  ones,  when  the  tumour  rifes  high,  the  fcrotum  becomes  very  thick. 
One  caufe  more  which  I  fliall  mention,  is  the  ftoppage  of  the  urine  by  a 
ftone,  excrefcence,  or  ftriclure  in  the  urethra,  when  the  urine  burfls 
through  this  canal,  and  diffufes  itfelf  into  all  the  cellular  fubftances  of 
the  fcrotum,  penis,  and  neighbouring  parts. 

The  fymptoms  of  this  kind  of  hydrocele  are  common  to  any  other 
cedematous  or  watery  fwelling,  and  are  well  enough  known  by  all  fur- 
geons. 

In  the  cure,  particular  regard  is  to  be  had  to  the  caufe  ;  for  unlefs  that 
is  removed,  no  cure  can  be  expected.  The  more  general  anafarca  is  to 
be  cured  ;  the  hernial  tumour  is  to  be  removed  ;  the  ftone,  excrefcence, 
or  ftricture,  is  to  be  taken  away.  And  then,  in  the  cedema  of  the  fcro- 
tum, depending  on  the  two  former  caufes,  the  common  methods  are  to 
be  put  in  practice.  But  when  urine  is  diffufed  in  the  cellular  fub- 
ftance, we  need  make  no  attempt  to  cure  it  by  corroborants,  hydra- 
gogues,  &c. :  for  the  urine  foon  corrupts ;  either  is  not  abforbed  or  reaf- 
fumed  into  the  blood  from  the  cells ;  or,  if  it  could  be  taken  up,  it  would 
produce  a  general  diforder  in  the  body,  and  would  leave  enough  of  its 
groffer  acrid  parts  to  raife  inflammation  and  all  its  confequences,  abf- 
cefles,  gangrenes,  &c.  The  moft  fpeedy  and  fafe  method  of  cure  in  the 
cafe  of  a  hydrocele  from  diffufed  urine,  is  foon  to  make  numerous  deep 
fcarifications,  and  to  bring  the  wounds  to  fuppuration  as  fafl  as  we  can ; 
otherwife  we  may  lay  our  account  that  at  leaft  feveral  abfcefles  will  be 
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formed,  after  which  there  will  be  numerous  callous  finuous  ulcers  to  cure, 
of  which  I  have  feen  feveral  examples. 

2.  A  watery  liquor  may  be  poured  into  the  cellular  fubftance  of  the 
fpermatic  cord,  as  well  as  into  the  cells  of  the  fcrotum,  and  is  occafioned 
by  like  caufes.  If  the  cellular  fubftance  behind  the  peritonaeum  becomes 
cedematous,  the  watery  liquor  will  drill  down  into  the  fpermatic  cord  ; 
if  the  fpermatic  or  fcrotal  veins,  but  efpecially  the  fpermatic,  are  com- 
preffed,  or  if  any  other  way  the  return  of  the  blood  from  the  tefticle  be 
impeded,  this  fpecies  of  hydrocele  is  formed.  It  is  therefore  often  to  be 
obferved  in  thofe  who  have  an  univerfal  oedema,  in  people  whofe  abdo- 
men is  violently  ftretched  by  a  hydrops  afcites,  diftended  liver,  or  any 
other  tumour  in  the  belly,  and  in  fuch  as  have  the  true  or  falfe  herniae. 

The  fymptoms  of  this  difeafe  are  an  oblong  foft  tumour  in  the  fper- 
matic cord ;  which,  by  continuing  preflure  on  it  fome  time,  may  be  dimi- 
nilhed  or  made  to  difappear,  the  water  being  gradually  fqueezed  up  into 
the  cells  behind  the  peritonaeum  ;  by  changing  the  patient's  pofture,  its 
figure  changes ;  lying  horizontally  with  the  fcrotum  fupported,  it  becomes 
more  oblong,  and  of  near  equal  dimenfions  from  the  rings  to  the  upper 
part  of  the  tefticle  ;  by  ftanding  erect  with  the  fcrotum  pendulous,  it  be- 
comes larger  in  the  lower  part,  and  fmaller  at  the  upper. 

Generally,  when  the  caufe  of  this  fwelling  is  removed,  the  tumour 
difappears  ;  if  it  does  continue,  the  fame  indications  of  cure  are  to  be  pur- 
fued  as  in  the  former  fpecies,  depending  on  the  two  firft  caufes  I  there 
mentioned,  which  are  fimilar  to  the  caufes  of  this. 

3.  Moft  encyfted  tumours  are  no  more  than  a  cellule  of  the  membrana 
ddipofa  diftended  by  a  liquor  ftagnating  in  it ;  and  therefore  we  may  ex- 
pect, that  fometimes  a  cell  or  two  of  the  fpermatic  cord  may  be  formed 
into  hydatides,  which  have  been  taken  notice  of  by  Albucafis  (a),  and 
one  or  two  late  writers  in  furgery,  as  a  fpecies  of  the  hydrocele. 

The  figure  of  this  tumour  is  oblong,  the  cyft  being  confined  by  the 
eremafter  mufcle  j  the  firm  cyft  and  fluctuating  liquor  are  felt,  and  the 
tefticle  is  fituated  below  it. 

The  general  methods  of  cure  are  nearly  the  fame  as  are  directed  in  the 
collection  of  water  between  Khz  tunica  vaginalis  and  albuginea  of  the  tefticle, 

which 
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which  is  the  kind  of  hydrocele  mod  commonly  defcribed.  Though  tap- 
ping is  the  palliative,  and  opening  the  fac  is  the  radical  cure  here ;  yet  it 
is  to  be  obferved,  and  indeed  is  plain  from  the  feat  of  the  tumour  in  this 
fpecies  of  hydrocele,  that  neither  trocar,  cauftic,  nor  knife,  are  to  be  ap- 
plied at  the  bottom  of  the  fcrotum,  as  is  done  in  the  common  hydrocele ; 
becaufe,  if  the  operation  was  done  at  this  place,  the  body  of  the  tefticle 
rnuft  be  pierced  through  before  any  water  could  be  evacuated.  The  ex- 
ternal fide  of  the  fcrotum  is  the  moft  convenient  part  for  making  the 
opening  in  this  cafe ;  fhunning,  if  we  can,  the  diftended  veins  of  the 
fcrotum.  When  there  are  two  feparate  diftindl  watery  cyfts  here,  as  it 
is  faid  there  have  been  (a),  one  remains  diftended  when  the  other  is  eva- 
cuated by  an  operation,  and  the  operation  muft  be  repeated  or  continued 
to  open  the  fecond. 

The  following  hiftory  of  a  cafe  of  this  fpecies  of  hydrocele,  where  both 
difeafe  and  practice  were  not  in  the  common  way,  may  not  be  imperti- 
nently joined  to  an  account  of  a  difeafe  concerning  which  you  will  find 
very  few  obfervations. 

One  who  had  formerly  been  completely  cured  of  the  common  hydro- 
cele, or  water  between  the  coats  of  the  tefticle,  by  opening  the  whole  fac, 
having  in  the  evening  made  merry  at  a  bottle,  was  feized  in  the  night- 
time with  pain  and  fwelling  in  the  fcrotum  ;  which  being  attended  with 
a  quicknefs  of  the  pulfe,  was  believed  to  be  of  the  inflammatory  kind, 
and  for  feveral  days  he  was  treated  with  a  view  to  the  inflammation  :  he 
was  feveral  times  blooded,  antiphlogiftic  purgatives  were  given,  he  was 
kept  on  a  low  cooling  diet,  and  emollient  fomentations  and  cataplafms 
were  applied.  The  fcrotum  fwelled  greatly,  the  fldn  of  it  became  red, 
and  a  tumour  within  it  rofe  as  high  up  on  the  left  fide  as  the  ring  of  the 
external  oblique  abdominal  mufcle.  At  laft  a  fluctuation  was  felt  in  the 
parts  where  the  teguments  were  thinneft  and  moft  flexible.  A  trocar, 
the  canula  of  which  was  open  in  one  fide,  was  thruft  into  one  of  thefe 
parts  ;  and,  upon  withdrawing  the  ftilet,  clear  water  rufhed  out.  The 
furgeon  had  introduced  the  trocar  fo  perpendicularly,  and  the  teguments 
were  fo  rigid,  that,  notwithftanding  the  advantage  of  a  fcoop-handle 
which  the  canula  had,  he  could  not  turn  it  fo  oblique  as  to  make  ufe  of 

4  C  2  it 
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it  as  a  director  to  run  a  biftoury  upon  for  opening  the  fac  as  he  intended. 
In  this  attempt  moft  of  the  water  was  evacuated  ;  the  patient  was  there- 
fore allowed  to  recruit  his  ftrength  fome  time,  in  which  the  fac  rilled 
again.  Then  a  large  train  of  common  cauftic  was  laid  upon  near  the 
whole  length  of  the  fcrotum  towards  the  outride  :  and  immediately  after 
the  cauftic  had  had  a  fumcient  operation,  an  incilion  was  made  through 
the  teguments  two  inches  thick  into  the  fac  about  the  middle  of  the  tu- 
mour ;  and,  a  finger  being  introduced  into  the  opening,  one  of  the  blades 
of  a  pair  of  fcifFars  was  carried  upon  it,  by  which  the  fac  was  opened  firft 
upwards  to  the  ring  of  the  mufcle,  then  downwards  to  the  feptum  im- 
mediately above  the  tefticle.  What  the  quantity  of  water  evacuated  was, 
could  not  be  exactly  known,  moft  of  it  being  fpilt  on  the  floor  by  acci- 
dent, but  it  was  considerable.  The  wound  bled  pretty  brifkly  at  firft  ; 
but  the  hsemorrhagy  flopped  foon  after  the  cavity  and  wound  were  filled 
with  charpie  brute,  unformed  lint ;  the  fcrotum  was  covered  with  com- 
preffes,  and  fupported  by  a  fufpenfory  bandage. 

There  being  no  bad  appearance  of  any  kind,  the  dreflings  were  not 
removed  for  three  days,  when  the  beginning  fuppuration  and  oozing  wa- 
ter had  made  them  wet.  At  the  fecond  drefling  the  fac  feeling  of  a  cal- 
lous hardnefs,  and  there  being  a  confiderable  thicknefs  between  it  and 
the  fpermatic  veflels,  the  doffils  to  be  put  contiguous  to  it  were  wet  with 
fpittle,  and  then  rolled  in  fine  powder  of  red  precipitate  mercury  ;  the 
efchar  made  on  the  teguments  by  the  cauftic  having  fuppurating  oint- 
ments applied  to  it. 

When  the  efchar  came  ofF,  the  fore  of  the  fcrotum  had  a  fcirrhous  ap- 
pearance both  in  its  hardnefs  and  unequal  furface  :  however,  feeing  the 
cauftic  in  this  firft  application  had  no  bad  efFed,  it  was  refolved  to  wafte 
the  fcrotum  with  it ;  for  which  purpofe  pledgits  wet  in  fpittle  were  pref- 
fed  on  the  powder  of  common  cauftic,  and  applied  to  it. 

The  precipitate  was  continued  to  be  applied  daily  to  the  fac  till  it  became 
foft,  granulating  flefh  rifing  every  where,  and  laudable  good  pus  coming 
from  it.  The  cauftic  was  renewed  to  the  fcrotum  as  often  as  the  efchar  of  the 
former  application  fell  off,  till  it  became  near  of  a  natural  fize  and  firmnefs. 

The  fac  was  then  allowed  to  heal,  which  it  did  very  foon.  Except  a 
fmall  equal  fear,  nothing  is  now  to  be  obfervedon  the  fcrotum  j  and  the 
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patietn  has  been  feveral  years,  fince  the  cure,  without  the  leaft  fymptom 
of  hydrocele.  i 

4.  The  collection  of  water  between  the  vaginal  and  proper  coats  of  the 
tefticle,  is  fo  well  defcribed,  and  the  directions  for  treating  it  are  fo  full, 
in  the  common  books  of  furgery,  that  I  need  not  enter  into  any  particular 
detail  of  it.  It  may  not,  however,  be  amifs  to  obferve,  that  when  tap- 
ping is  to  be  performed  for  relief  of  this  difeafe,  the  £kin  of  the  fcrotum, 
ought  to  be  ftretched  very  tenfe  where  it  is  to  be  pierced :  and  the  tu- 
mour is  to  be  made  very  oblong  by  the  furgeon,  that  the  inftrument  may 
penetrate  eafily,  which  it  will  not  do  when  the  fkin  is  lax;  and  that  there 
may  be  fufficient  fpace  between  the  lower  part  of  the  fac,  where  the  per- 
foration is  to  be  made,  and  the  tefticle,  to  prevent  any  injury  being  done 

to  the  tefticle  by  the  point  of  the  inftrument.  When  the  quantity  of 

water  in  this  hydrocele  is  fmall,  I  think  the  lancet  a  fafer  inftrument  for 
making  a  perforation  into  the  fac  with  than  the  trocar,  which  always  re- 
quires a  pulh  that  makes  the  teguments  and  fac  yield  fo  far  that  the 
point  of  the  ftilet  comes  too  near  the  tefticle  before  the  canula  is  forced 
through. 

Confidering  how  readily  contiguous  inflamed  parts  grow  together,  and 
how  many  inftances  there  are  of  people  having  a  radical  cure  made 
of  this  hydrocele  by  inflammations  coming  on  the  parts,  it  would  feem 
no  unreafonable  practice  to  endeavour  a  concretion  of  the  two  coats  of 
the  tefticle  when  they  are  brought  contiguous,  after  letting  out  the  water 
•  through  the  canula  of  a  trocar,  by  artfully  raifing  a  fufficient  degree  of 
inflammation.  This,  to  be  fure,  muft  be  done  cautioufly,  and  fo  that  the 
furgeon  can  reafonably  expect:  to  be  mafter  of  the  inflammation  ;  and 
therefore  the  application  of  all  irritating  medicines,  the  operation  of  which 
he  could  not  immediately  ftop,  or  any  fingle  mechanical  effort,  the  effect 
of  which  he  could  not  be  fure  of,  are  not  to  be  employed.  Suppofe  the 
canula  of  the  trocar  was  to  be  left  in,  by  the  extremity  of  it  rubbing  on 
the  tefticle,  an  inflammation  might  be  gradually  raifed,  the  caufe  of 
which  could  be  taken  away  as  foon  as  the  furgeon  thought  fit.  I  have 
never  feen  this  practice  attempted,  and  therefore  I  mention  it  diffidently. 
The  following  cafe  of  a  fac  in  the  fpermatic  cord,  cured  in  this  way,. 

may, 
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may,  however,  encourage  us  to  expect  fuccefs  alfo  where  the  water  is  con- 
tained within  the  vaginal  coat  of  the  tefticle. 

A  man  who  had  the  paracentejis  feveral  times  performed  for  the  eva- 
cuation of  water  lodged  between  the  vaginal  and  proper  coat  of  the  right 
tefticle,  received  a  violent  bruife  on  the  diftended  fcrotum  by  his  horfe 
{tumbling.  The  pain  and  inflammation  occafioned  by  this  bruife  con- 
fined him  to  bed  fome  time,  till  they  were  removed  by  evacuations,  fo- 
tufes,  &c.  as  in  common  inflammatory  cafes.  The  hydrocele  was  no  more 
obferved  after  thefe  fymptoms  went  off. 

Some  years  after,  a  hydrocele  of  the  third  kind  here  mentioned,  viz.  a 
collection  of  water  found  in  a  fac  of  the  fpermatic  cord  of  the  fame  fide 
where  the  former  hydrocele  had  been,  was  plainly  felt.  An  incifion 
about  an  inch  long  was  made  into  the  fide  of  the  fcrotumr  by  which 
near  a  pound  of  water  was  let  out.  A  pipe,  four  inches  long,  of  the  fhape 
and  diameter  of  a  female  hollow  catheter,  with  a  fmooth  fhut  extremity, 
and  openings  in  the  fides,  as  that  catheter  commonly  has,  but  with  a 
plate  fixed  at  the  other  end,  to  ferve  as  fhoulders  which  fhould  hinder  it 
from  Aiding  all  into  the  cavity  where  the  water  had  been  lodged,  was  in- 
troduced and  allowed  to  remain  two  days. — By  this  irritation,  fo  violent 
an  inflammation  was  brought  on,  as  would  not  refolve,  but  fuppurated, 
and  from  it  a  very  great  difcharge  of  pus  was  made.  After  the  inflam- 
matory fymptoms  were  well  off,  the  filver  pipe  was  employed  as  a  tent 
introduced  into  the  cavity,  being  taken  out  every  day  to  be  cleaned,  and 
again  introduced,  till  the  cavity  filling  up  from  the  bottom,  would  no 
more  admit  it ;  and  foon  after  the  fore  was  completely  cured,  without 
the  leaft  return  of  any  kind  of  hydrocele  afterwards. 

In  this,  and  the  cafe  formerly  related  of  this  kind  of  hydrocele,  and  in 
two  other  fuch  cafes,  I  put  my  finger  into  the  fac,  and  felt  what  is  called 
the  fefttum,  between  the  fpermatic  cord  and  tefticle,  §  21.  with  the  epidy- 
dimis,  but  could  not  touch  the  body  of  the  tefticle. 

In  opening  the  whole  fac  for  making  a  radical  cure  of  the  hydrocele, 
where  the  water  is  collected  between  the  vaginal  and  proper  coat  of  the 
tefticle,  I  would  prefer  the  application  of  a  cauftic  along  the  tumour  to 
deftroy  the  fkin,  previous  to  an  incifion  into  the  fac  :  for  by  the  cauftic, 
one  has  a  larger  opening  of  the  teguments  than  by  any  incifion  j  and  a 
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large  enough  external  orifice  is  always  to  be  preferred  in  a  hollow  nicer, 
which  this  muft  become,  to  a  confined  orifice,  which  puts  the  patient  and 
furgeon  both  to  the  uneafinefs  of  keeping  it  always  open  enough,  and  runs 
the  rilk  of  making  a  finuous  ulcer  after  all.  This  is  more  efpecially  necef- 
fary,  where  a  membranous  bag  is  opened  and  afterwards  to  be  filled  with 
new  flefh;  for  fuch  membranes  are  longer  in  coming  to  fuppuration,  and 
in  fending  out  granulated  flefh,  than  other  parts  are.  The  time  which 
the  efchar  takes  in  calling  off,  efpecially  when  the  furgeon  applies  fpiritu- 
ous  medicines  to  prevent  its  feparation ;  this  time,  I  fay,  wherein  the  ori- 
fice of  the  fore  cannot  contract,  compenfates  for  the  flower  fuppuration  of 
the  fac;  and  the  inflammation  that  continues  in  the  obftrufted  neigh- 
bouring veffels  to  the  efchar  is  frequently,  in  lax  habits  or  parts,  of  ufe  to 
promote  a  right  fuppuration  when  it  is  needed. 

When  the  fac  is  opened  in  the  operation  now  defcribed,  the  tefticle  ge- 
nerally ftarts  out  at  the  wound,  where  it  is  in  danger  of  being  injured ; 
the  furgeon  ought  therefore  to  take  care  to  keep  it  within  the  fcrotum.  I 
once  faw  the  tefticle  left  out  of  the  fcrotum  after  the  operation  for  the 
hydrocele,  till  the  granulated  flefh,  rifing  from  the  coats  of  the  tefticle, 
formed  a  covering  for  it,  without  the  patient  having  a  bad  fymptom  all 
the  time  of  the  cure. 

I  hope  nobody  will  believe  that  fuch  rough  treatment  as  I  mentioned 
the  fac  of  the  fpermatic  cord  to  have  undergone  in  the  patient  whofe 
hiftory  I  have  related  lately,  is  ever  to  be  given  to  the  tefticle  when  its 
tunica  vaginalis  is  opened :  The  tefticle  will  not  bear  fuch  irritation,  as- 
may  appear  from  the  following  hiftory.  The  watery  difcharge  con- 
tinuing, and  no  granulated  flefh  rifing,  two  weeks  after  the  operation  for 
this  fpecies  of  hydrocele  had  been  performed,  the  patient  put  waxed 
thread  twifted  into  the  fac ;  then  flept  fome  hours,  and  awaked  with  fharp 
pain  in  the  tefticle,  which  foon  brought  fuch  a  fmart  fever  as  required 
four  plentiful  bloodings  before  it  went  off ;  but  being  fucceeded  by  a 
mild  fuppuration,  and  granulated  flefh  rifing  from  the  fides  of  the  cavity, 
a  complete  cure  was  foon  made. 

Though  the  inflammation  and  fever  are  for  ordinary  ftrong,  when  the 
tefticle  is  irritated ;  yet  the  patient  generally  muft  undergo  them,  before 
a  complete  cure  can  be  made  of  this  moft  common  kind  of  hydrocele  h 
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for  the  oozing  of  water  into  the  fac  continues  till  the  inflammation  caufes 
fome  fuppuration  on  the  furface  of  the  coats  of  the  teflicle. 

I  cannot  conclude  my  remarks  on  this  hydrocele,  without  mentioning 
a  cafe  which  I  don't  remember  to  have  feen  defcribed.  A  young  man,  who 
never  had  any  fymptom  of  a  true  hernia,  had  the  vaginal  coat  of  the 
tefticles  laid  open  to  cure  a  hydrocele.  After  the  water  was  difcharged, 
a  foft  fat  fubftance,  refembling  a  piece  of  the  omentum,  prefented  itfelf  at 
the  wound.  It  was  gently  drawn  out  and  ftretched ;  and  no  veffels  ap- 
pearing in  it,  as  much  of  it  as  the  furgeon  could  come  at  with  his  fciffars 
was  cut  away.  The  ring  of  the  abdominal  mufcles  and  the  fpermatic 
cord  were  of  the  natural  fize.  No  fharp  fever  or  inflammation  were 
raifed ;  but  the  fcrotum  became  very  thick,  and  of  a  fcirrhous  hardnefs ; 
which  was  removed  by  a  poultice  of  hemlock,  and  repeated  dofes  of  mer- 
curial purgatives,  and  a  complete  cure  was  made. 

All  thefe  four  fpecies  of  hydrocele  defcribed  above  are  fometimes  feen 
together,  of  which  the  following  hiftory  may  ferve  as  a  good  enough  ex- 
ample. 

An  old,  but  otherwife  healthy  man,  had  a  hydrocele  of  the  third  fpe- 
cies in  the  left  fide,  without  any  manifefl  caufe  that  he  could  remember  ; 
which  became  fo  large  and  weighty  as  required  an  evacuation.  He  would 
not  allow  the  fac  to  be  all  laid  open ;  but  was  tapped  with  a  trocar,  pufh- 
ed  into  the  external  fide  of  the  fcrotum,  by  which  more  than  a  pound  of 
water  was  evacuated  ;  then  the  thicknefs  and  foftnefs  of  the  fpermatic  cord 
difcovered  the  cedematous  fwellings  of  its  other  cells.  Some  months  af- 
ter, he  obferved  the  fac  filling  again ;  which  it  continued  to  do  till  it  was 
as  full  as  formerly.  He  delayed  having  any  thing  done  to  it  near  two 
years  ;  when  all  the  fcrotum,  but  particularly  the  left  fide,  was  greatly 
fwelled ;  the  teguments  were  very  thick  and  firm :  a  fluctuation  of  li- 
quor, however,  was  perceived,  not  only  at  the  fuperior  external  part, 
but  at  the  inferior  part,  where  the  teflicle  could  not  be  felt  as  it  had  been 
formerly ;  and  there  was  a  crofs  deprefhon  appeared  externally,  which 
feemed  to  point  out  its  being  divided  into  two  tumours ;  the  alternate 
preffure  of  the  finger  on  the  lower  part  did  not  make  any  fenfible  fluctua- 
tion in  the  fuperior  part  of  the  fcrotum.  The  cafe  was  therefore  judged 
to  be  a  complication  of  three  fpecies  of  hydrocele  j  and  that  probably  the 
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fourth,  viz.  the  thickening  of  the  fpermatic  cord,  which  had  been  felt 
in  his  former  illnefs,  would  be  difcovered  afterwards.  The  teguments 
were  thinneft,  and  the  fluctuation  was  beft  felt  at  the  bottom  of  the  fcro- 
tum :  for  which  reafon  the  trocar  was  firft  put  in  there,  but  with  fome 
difficulty  ;  and  feveral  ounces  of  water  being  evacuated,  the  patient  de- 
fired  any  further  operation  might  be  delayed.  He  went  abroad  fome 
days,  then  became  feverifh,  with  fliarp  pain  towards  the  lower  part  of 
the  tumour :  He  afked  no  advice  for  fome  days  more ;  in  which  time  an- 
evident  inflammatory  tumour  had  increafed  considerably,  and  the  com-' 
mon  fymptoms  of  fuppuration  were  begun,  which  the  ufual  medicines 
advanced  very  quickly. 

When  the  abfcefs  was  fully  ripe,  it  was  laid  open  by  incifion ;  about 
twelve  ounces  of  pus  were  let  out ;  and  the  cavity  in  which  it  had  been 
lodged  was  plainly  feen  to  be  formed  in  the  fubflance  of  the  fwelled  te- 

fticle.  The  ulcer  was  treated  in  the  common  way,  and  promifed  to 

cure  quickly,  the  cavity  and  remainder  of  the  tefticle  diminifliing  daily  ; 
but  the  fluctuating  tumour  in  the  upper  part  of  the  fcrotum  continued 
tenfe,  but  fluctuating  when  preflfed.  Ten  days  after  opening  the  ab- 
fcefs, the  dreflings  were  obferved  to  be  much  more  wet  than  ordinary ; 
and  when  they  were  taken  away,  clear  water  dropped  very  faft  out,  and 
the  fuperior  tumour  appeared  considerably  fubfided.  This  watery  dif- 
charge  continuing,  the  fuperior  fwelling  went  off,  and  then  the  ulcer 
cured  ;  the  patient  recovered  perfectly,  and  had  no  more  hydrocele. 

I  have  often  feen  children  that  were  born  with  a  complication  of  hy- 
droceles, particularly  of  the  firft  and  fecond  fpecies,  or  who  were  feized 
with  them  foon  after  birth.  They  are  very  eafily  cured  with  any  corro- 
borants ;  a  bit  of  flannel,  warmed  with  the  fumes  of  burning  benzoin, 
cures  them  in  a  few  days. 

5.  I  formerly  remarked,  that  a  liquor  is  frequently  found  with  the  vif- 
cera  in  a  true  hernia ;  which  may  be  looked  upon  as  a  fifth  kind  of  hy- 
drocele. When  the  quantity  of  this  liquor  is  fmall,  it  is  neither  in  hazard 
of  leading  us  into  a  fatal  miftake  of  imagining  the  difeafe  to  be  only  a  hy- 
drocele of  any  of  the  preceding  fpecies,  nor  does  it  require  any  particular 
method  of  cure  :  but  when  the  water  is  in  large  quantity  with  the  vifcera, 
we  had  need  to  be  careful  not  to  be  impofed  upon  j  otherwife,  in  curing 
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what  we  think  a  Ample  hydrocele,  we  may  wound  the  bowels  that  are  in 
the  bag  with  it. 

This  kind  of  hydrocele  may  be  diftinguilhed  from  the  third  fpecies, 
with  which  it  is  in  moft  danger  of  being  confounded,  by  a  hernia  always 
preceding  it,  and  by  its  generally  yielding  or  diminifhing  when  prefled 
upon,  the  water  in  moft  cafes  being  thus  fqueezed  up  into  the  belly. 

If  the  water  in  this  cafe  is  in  no  great  quantity,  and  without  much 
acrimony,  it  may  be  prefled  into  the  belly ;  from  which  the  medicines 
proper  in  a  flight  hydrops  afcites  will  aflift  to  difcharge  it.  When  true 
hernias  can  be  reduced  without  any  aperture  in  the  teguments,  there  fel- 
dom  is  any  more  neceflfary :  but  when  the  vifcera  will  not  reduce  thus, 
the  water  may  either  become  fo  acrid,  which  moft  frequently  happens 
when  the  vifcera  are  ftrangulated ;  or  it  may  be  in  fuch  quantity,  that 
we  do  not  choofe  to  truft  its  abforption  from  the  belly  ;  or  the  bowels  may 
have  blocked  up  the  paffage,  fo  that  it  cannot  be  fqueezed  into  the  belly, 
while,  by  its  weight,  and  ftretching  the  parts  containing  it,  it  creates 
great  uneafinefs  and  pain  to  the  patient,  and  is  in  danger  of  occafioning 
diforders  in  the  neighbouring  parts.  Thefe  two  laft  cafes  are  to  be  feen 
in  herniae  of  long  ftanding.  All  three  require  the  liquor  to  be  eva- 
cuated. 

Unlefs  when  the  operation  for  the  true  hernia  is  performed,  this  eva- 
cuation ought  only  to  be  made  by  a  fmall  puncture,  left  the  bowels  be 
expofed  and  hurt  by  the  air.  Inftead  of  directions  for  making  the  punc- 
ture, I  mail  relate  the  hiftory  of  fuch  a  cafe. 

An  old  man  had  long  laboured  under  a  true  hernia,  which  had  not 
been  reduced  of  a  great  many  years.  The  tumour  became  at  laft  of  a  mon- 
ftrous  fize,  defcending  near  to  his  knee,  and  of  a  proportional  tranfverfe 
diameter  :  he  was  confined  to  lie  on  his  back  ;  he  had  very  violent  pain  both 
in  the  tumour  and  his  loins,  which  kept  him  almoft  conftantly  awake 
his  flefti  and  ftrength  were  much  wafted  :  in  fome  places  a  plain  fluctua- 
tion of  liquor  was  perceived  with  the  fingers,  without  any  of  the  unequal, 
folid  fubftances  felt  every  where  elfe ;  neither  the  water  nor  folid  fubftan- 
ces  could  be  puftied  into  the  belly.  The  tumour  being  prefled  fo  as  to 
make  one  of  thofe  parts,  where  the  fluctuation  was  moft  evident  and  the 
teguments  were  thinneft,  as  tenfe  and  prominent  as  pofnble,  a  trocar,  as 
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fmall  as  a  crow-quill,  was  thruft  very  flowly  through  the  teguments  and 
Cyft :  whenever  the  bag  was  pierced,  the  ftilet  was  taken  out,  and  the 
canula  was  preffed  a  little  forward,  through  which  fix  pounds  of  clear 
ferous  water  ran  out ;  then  the  convolutions  of  the  inteflines,  and  the 
knotty  parts  of  the  omentum,  were  plainly  felt,  but  none  of  them  would 
reduce.  The  patient  was  greatly  relieved  of  his  pain,  and  had  no  fymp- 
tom  of  ftrangulation  of  the  bowels.  No  further  operation  was  thought 
proper;  he  was  allowed  to  enjoy  the  happinefs  he  feemed  to  have  by  the 
removal  of  the  violent  pain  during  the  fhort  time  he  had  to  live. 

6.  I  mentioned  obfervations  of  Saviard  and  Le  Dran  of  the  hernial  fac 
of  the  peritonseum  remaining  unreduced  after  the  bowels  were  put  into 
their  place  ;  the  fuperior  part  of  which  being  preffed  by  a  trufs  was  greatly 
ftraitened,  or  the  fides  of  it  were  grown  together,  while  the  lower  part 
was  filled  with  water  :  this  may  be  accounted  a  fixth  fpecies  of  hydro- 
cele. I  never  faw  this  cafe,  nor  do  I  know  how  it  could  be  diftinguifhed 
from  the  third  kind  which  I  mentioned,  unlefs  the  preceding  hernia  led 
one  to  fufpect  its  nature.  There  is  one  great  happinefs,  however,  that 
though  furgeons  mould  miftake  one  fort  of  thefe  two  hydroceles  for  the 
other,  they  could  do  no  hurt,  the  method  of  curing  both  being  the 
fame. 

To  finifli  thefe  remarks  on  hydroceles,  it  may  not  be  amifs  to  give  a 
general  caution  to  all  young  practifers  in  the  management  of  all  parts  that 
are  made  to  fubfide  or  collapfe  greatly  and  fuddenly  after  being  violently 
ftretched,  efpecially  if  the  tone  of  the  folids  of  the  patient,  or  of  the  dif- 
eafed  part,  has  been  greatly  weakened,  which  is  for  ordinary  the  cafe  in 
hydropic  fwellings.  The  caution  I  would  give  is,  to  imitate  or  fupply 
the  effect  of  the  diftending  caufe  that  is  removed ;  otherwife  they  may 
expect  that  all  the  weak  veffels  which  were  formerly  overftretched  will  be 
both  incapable  of  preventing  a  larger  quantity  than  their  due  proportion 
of  fluids  from  being  propelled  into  them,  and  as  incapable  of  making  it 
move  fall  enough  forward;  fo  that,  unlefs  when  there  is  a  free  open  out- 
let or  paffage  for  the  liquors,  the  veffels  are  all  over  diftended  with  their 
liquors,  which  are  in  hazard  of  ftagnating.  In  this  way  the  lungs  are 
affected  when  people  die  of  a  peripneumony  or  afthma,  after  a  fudden  dis- 
charge of  liquor  out  of  the  thorax :  thus  the  vifcera  of  the  abdomen  are 
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varicous  and  inflamed  after  tapping  in  the  hydrops  af cites;  thus  inflamma- 
tions frequently  feize  the  uterus  after  child-bearing ;  thus  the  common 
teguments,  diftended  by  water  in  the  anafarca,  or  by  pus  in  an  abfcefs, 
become  red,  and  fometimes  mortify  foon  after  a  fudden  difcharge  of  the 
liquor  which  ftretched  them. — Moderate  preffure  will  prevent  the  influx 
of  the  liquors,  and  diftenfion  of  the  veffels;  and  gently  ftimulating  and 
corroborant  medicines  will  affift  the  veffels  to  recover  their  tone  more 
quickly,  which  ought  therefore  to  be  made  ufe  of  in  fuch  cafes. 

When,  in  fuch  a  fudden  fubfiding  or  collapfmg  of  an  over-ftretched 
part,  there  are  veffels  opening  into  any  cavities,  it  may  be  expected  that, 
for  the  reafons  mentioned  immediately  above,  the  open  orifices  of  the  vef- 
fels will  pour  out  their  liquors  in  more  than  ordinary  quantity,  unlefs  the 
influx  of  them  be  prevented  by  the  means  propofed  in  the  former  fup- 
pofition,  and  thefe  orifices  be  alfo  preffed  fufficiently  to  make  them  refift 
them  omentum  of  the  fluids  ftretching  them.  Thus  violent  flooding  after 
delivery  of  a  child,  is  fometimes  moderated  by  preffure  on  the  belly. 
Thus,  when  any  large  abfcefs  is  opened,  pure  pus  runs  out  at  firft;  then 
it  becomes  more  and  more  mixed  with  blood;  and  at  laft  pure  blood  is 
difcharged,  which  fometimes  runs  out  in  a  great  ftream,  not  from  any 
one  veffel,  but.  collected  from  innumerable  fmall  pipes  opening  on  every 
part  of  the  furface  of  the  ulcer ;  which  haemorrhage  flops  foon  after  the 
cavity  is  filled  with  lint,  and  preffed  by  a  bandage.  Hence  the  neceflity 
of  keeping  a  conftant  preffure  on  a  diftended  part,  during  and  after  the 
evacuation  of  water  in  a  dropfy,  or  of  the  pus  of  a  large  abfcefs  in  weak 
people.  Hence  watery  tumours  laid  open  fend  out  more  liquor  in  one 
day  than  was  collected  in  them  for  feveral  months  while  they  were  lhut 
and  ftretched.  Hence  I  imagine  the  haemorrhage  has  proceeded  which 
Mr  Jamiefon  {a)  tells  us  happened  to  a  patient  of  his  after  opening  a  hy- 
drocele. 

HEMATOCELE. 

Blood  extravafated  after  a  bruife,  wound,  tumour,  &c.  into  any  of 
the  parts  where  I  mentioned  water  to  be  collected  in  the  hydrocele,  occa- 
sions a  tumour  which  fome  call  hematocele.    Allowance  only  being  made 

foil 

(a)  Medical  ElTays,  vol.  ii.  art  14.- 
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for  the  different  confiftence  and  colour  of  blood  and  water,  what  has  been 
faid  of  the  hydrocele  may  ferve  alfo  for  this  ecchymofis, 

PNEUMATOCE  LE. 

Pneuma,  fpirit  or  air,  was  made  ufe  of  by  the  ancients  to  account  for 
feveral  phenomena  of  the  animal  oeconomy,  and  was  efteemed  the  caufe  of 
feveral  difeafes  :  among  thefe  the  hydrops  ficcus  or  tympanites ,  and  the 
pneumatocele,  or  windy  tumour  of  the  fcrotum,  were  as  commonly  de- 
fcribed  in  books  as  the  hydrops  ajcites  or  hydrocele ;  though  the  writings 
of  obfervators  {how  thofe  airy  tumours  to  be  very  uncommon,  and  fcarce 
ever  to  be  found  in  the  way  they  are  for  ordinary  defcribed. 

Air,  efcaping  out  of  the  trachea  arteria  or  lungs  into  the  tunica  cellularis^ 
may  difFufe  itfelf  every  way,  and  among  other  parts  may  diftend  the  cel- 
lular fubftance  of  the  fcrotum  and  fpermatic  cord  (a)  Air  blown  thro'  a 

pipe  put  into  a  hole  made  in  the  fkin,  will  diftend  all  the  cellular  fubftance 
of  that  part,  as  has  been  done  fometimes  to  the  fcrotum  (b).  When  there 
is  not  fufBcient  action  of  the  veffels  or  circulation  of  the  liquors  to  blend 
intimately  the  different  particles  which  enter  into  the  compofition  of  the 
blood,  the  particles  of  air  which  were  reftrained  from  running  together, 
and  exerting  their  expanfile  elaftic  power,  feparate  from  the  other  particles 
with  which  they  were  wrought  up  into  the  compofition  of  the  blood,  and 
being  collected  exert  the  common  effects  of  air  in  any  part  they  are  con- 
tained in  [c) ;  and,  if  they  make  their  way  to  any  part  of  the  fcrotum, 
may  produce  the  pneumatocele.  In  a  fcuffle  in  this  city,  a  man  was 
wounded  with  a  fword  in  the  belly,  about  half  way  between  the  navel  and 
cartilago  enfiformis  ;  part  of  the  omentum  came  out  of  the  wound,  which 
was  reduced  foon  after.  The  patient  was  exceeding  faint,  and  his  pulfe 
very  weak.  He  lived  only  twelve  hours  after  the  wound;  in  which  time 
his  fcrotum  became  as  large  as  his  head,  with  the  common  figns  of  pneu- 
matocele. When  his  body  was  examined  by  the  furgeons  who  attended 
him,  the  abdomen  was  found  full  of  extravafated  blood,  which  had  come 

from. 

(a)  Palfyn,  Anat.  Chirurg.  traite  2.  chap.  18.  Littre,  Hift.  de  l'Acad.  des  Sciences  1713,. 
Mery,  Ibid. 

(b)  D.ionis  Operations  de  Chirurgie,  demonftr.  4. 

(c)  Littre,  Memoires  de  l'Acad.  des  Sciences,  1714- 
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from  a  wound  of  the  vena  portarum,  through  which  the  fword  had  pierced. 
Moft  of  the  veins  and  cellular  fubftance  of  the  abdomen,  as  well  as  the 
fcrotum,  were  diftended  with  air.  In  fome  very  putrid  fevers,  fmall-pox, 
and  gangrenes,  I  have  frequently  felt  fome  parts  of  the  fkin  crackle  like 
parchment  under  one's  finger,  and  have  heard  a  certain  fibilus  upon  ma- 
king incifions  through  it.  When  carcaflfes  begin  to  corrupt,  air  evidently 
begins  to  generate  or  feparate  in  the  vefTels  and  cavities.  From  all  which 
it  is  not  unreafonable  to  conclude,  that  in  a  very  cormpted  ftate  of  the 
fluids  the  pneumatocele  may  be  formed. 

The  fymptoms  of  this  kind  of  tumour  are  commonly  defcribed  well 
enough. 

When  external  air  is  introduced  into  the  cells  from  the  trachea  or  lungs, 
or  by  a  pipe;  after  the  accefs  of  more  air  is  prevented,  that  already  in  the 
fcrotum  may  be  preffed  out  at  incifions  made  through  the  fkin  into  the 
cellular  fubftance,  while  the  bad  confequences  of  the  fudden  collapfing  of 
the  flretched  parts  may  be  prevented  by  the  application  of  corroborating 
medicines ;  and  it  may  be  convenient  to  keep  up  a  fuppuration  in  the  in- 
cifions for  fome  time  after,  for  difcharging  any  remains  of  the  air. 

When  the  pneumatocele  depends  on  internal  air,  generated  or  feparated 
from  the  fluids,  the  patient  muft  be  in  very  great  danger :  for  fuch  a  cor- 
rupted ftate  of  the  fluids,  or  fuch  a  weakened  tone  of  the  folids,  as  is  ca- 
pable of  producing  this  difeafe,  is  fcarce  to  be  remedied ;  and  air  collected 
in  the  vefTels  cannot  Well  be  difcharged,  and  muft  terribly  difturb,  if  not 
entirely  ftop,  the  circulation. 

The  plentiful  ufe  of  antifeptic  and  corroborant  medicines  is  plainly 
indicated,  while  the  fcrotum  is  treated  in  the  manner  mentioned  above 
when  we  fuppofed  the  pneumatocele  to  be  formed  by  external  air. 

VARICOCELE. 

Any  large  tumour  in  the  abdomen,  or  external  force,  preffing  the 
veins,  or  any  large  tumour  of  the  fcrotum  ftretching  the  vefTels,  or  im- 
peding the  return  of  the  blood,  may  occafion  the  veins  of  the  fcrotum  or 
the  corpus  -pampiniforme  to  be  greatly  dilated  with  blood ;  which  being  only 
a  fymptomatical  diforder,  and  going  generally  off  when  its  caufe  is  re- 
moved, 
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moved,  needs  no  particular  direction  for  its  cure.  But  when,  by  the 
veins  being  long  diftended  by  fuch  a  caufe,  or  if  from  any  other  caufe 
the  coats  of  the  veins  are  fo  much  weakened  as  to  yield  to  their  contained 
blood,  and  appear  in  the  fcrotum  tumid  and  knotty,  when  the  difeafe  is 
named  cirfocek ;  or  when  the  corpus  pampiniforme  feels  all  compofed  of 
large  knotty  firings,  which  is  the  more  common  cafe,  to  which  the  name 
of  varicocele  is  applied ;  there  is  a  rieceflity  of  ufing  fome  remedy :  other- 
wife  the  ftretching  which  the  ftagnating  blood  occafions,  creates  pain,  the 
epidydimis  and  tefticle  fwell,  and  fome  fpecies  of  the  hydrocele  is  in 
danger  of  being  formed. 

A  horizontal  pofture  muft  be  of  the  greater!:  fervice  in  this  difeafe,  by 
which  the  courfe  of  the  returning  blood  is  made  much  more  free  j 
whereas,  in  the  erect  pofture,  fuch  a  high  gravitating  column  of  blood 
as  is  in  the  fpermatic  veins,  without  valves  to  aftift  in  its  fupport,  muft 
have  very  great  effect:  on  the  lower  part  of  the  veffels. — When  the  patient 
does  rife  up,  the  fcrotum,  with  its  contents,  ought  to  be  well  fupported  by 
a  proper  bandage,  to  prevent  die  ftretching  and  pain  which  the  weight  of 
this  pendulous  part  occafions.  This  precaution  of  fuftaining  the  weight  of 
weak  tumefied  pendulous  parts,  is  altogether  neceffary,  and  is  conftantly 
to  be  done  in  all  the  different  tumours  of  the  fcrotum. — If  there  is  a  ge- 
neral fulnefs  in  the  veffels  of  a  perfon  labouring  under  the  varicocele,, 
they  need  to  be  a  little  emptied  by  the  general  evacuations  and  topical 
aftringents,  and  corroborants  are  to  be  applied  for  recovering  the  tone  of 
the  veffels. — If  the  varices  here  give  much  pain,  and  threaten  to  caufe  fome 
other  violent  diforder,  they  may  be  opened  and  tied  in  the  way  com- 
monly directed.  I  never  faw  any  varicocele  that  required  to  be  fo  treated. 

SPERMATOCELE. 

An  excrefcence  or  ftricture  at  the  caput gallinaginis  fometimes  makes  the 
•vas  deferens,  epidydimis,  and  tefticle  itfelf,  to  be  greatly  diftended  with  the 
fecerned  liquor  contained  in  them ;  this  fome  writers  call  fpermatocele, 
which  is  eafily  diftinguifhed  from  the  varicocele  by  thofe  acquainted  with, 
the  diftended  parts. 

If  this  difeafe  is  recent,  the  removal  of  the  excrefcence  or  ftricture  cures 
it ;  but  if  it  be  allowed  to  continue  any  confiderable  time,  it  is  in  danger 

of 
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of  degenerating  into  a  fcirrhous  or  carcinomatous  tumour,  which  has  a 
different  name  given  it,  to  wit,  the  farcocele. 

SARCOCELE. 

The  general  caufe  of  all  the  falfe  hernia?  of  which  I  have  hitherto 
treated  is  a  liquor  diftending  the  different  parts  in  the  fcrotum.  When 
the  folid  parts  themfelves  feem  to  increafe,  or  the  fluids  lofe  their  fluid 
and  put  on  a  folid  form,  the  name  given  to  the  difeafe  is  farcocele,  under 
which  feveral  difeafes  may  be  comprehended ;  and  therefore  I  am  fur- 
prifed  that  fome,  who  have  much  fondnefs  for  the  technical  terms,  have 
not  applied  a  different  name  to  each  of  them.  Phlegmonocele,  empyocele, 
gangraenocele,  fcirrhocele,  cancrocele,  &c.  would  have  made  a  fine  firing 
of  pompous  Greek  words  ;  and  then  each  of  thefe  might  have  been  diftin- 
guilhed  according  as  the  difeafe  was  in  the  fcrotum,  fpermatic  cord,  or 
teflicle.     The  diftinction  between  phlegmonocele  and  inflammatocele 
would  have  been  juft  as  proper  as  what  is  commonly  made  between  circo- 
cele  and  varicocele.    I  am  fo  far,  however,  from  wifhing  to  multiply  the 
terms  of  art,  that,   on  the  contrary,  if  it  was  not  for  the  danger  of 
ftudents  not  underftanding  readily  the  books  that  have  been  wrote  on  this 
fubjec~t,  I  would  propofe  to  lay  afide  the  diftinction  of  true  and  falfe  her- 
nias altogether,  and  would  ufe  none  of  the  names  of  the  falfe  hernias  which 
prevailing  cuftom  has  made  me  employ,  but  would  call  them  by  the  com- 
mon name  the  like  difeafe  would  have  in  any  other  part  of  the  body  :  fo 
that  I  would  have  treated  of  the  cedematous  tumour  of  the  fcrotum  or 
fpermatic  cord  j  the  encyfled  dropfy  of  the  fpermatic  cord,  coats  of  the 
tefticle,  or  hernial  fac  ;  the  fuffufio  of  thofe  parts  ;  the  varices  of  the  fcro- 
tal  or  fpermatic  veins  ;  the  tumefied  excretories  of  the  tefticle  ;  the  inflam- 
mation, fuppuration,  gangrene,  fcirrhus,  cancer,  &c.  of  the  fcrotum  or 
tefticles. 

The  different  difeafes  comprehended  under  the  name  of  farcocele  have 
the  fame  fymptoms  and  require  the  fame  management  as  the  like  difeafes 
do  in  other  parts.  Having  no  defign  to  enter  upon  any  account  of  fo 
many  different  tumours,  which  ought  rather  to  be  done  in  a  general  trea- 
tife  than  in  fuch  a  confined  effay,  I  fhall  relate  the  hiftory  of  a  mortifi- 
cation in  the  tefticle,  which  I  think  uncommon  j  then  I  fhall  make  fome 
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remarks  on  the  operation  of  caftration ;  and  Ihall  conclude  with  another 
uncommon  cafe,  where  the  caftration  was  performed. 

A  middle-aged  man,  foon  after  recovering  from  a  fever,  during  which 
confiderable  evacuations  had  been  ufed,  was  feized  with  a  very  acute  pain 
in  the  right  tefticle,  attended  with  a  quick  pulfe,  for  which  he  afked  no 
advice  for  fome  days ;  during  which  the  tefticle,  epidydimis,  and  fperma- 
tic  cord,  fwelled  confiderably  :  after  this  he  was  frequently  let  blood, 
emollient  fotufes  and  poultices  were  applied  to  the  part  j  he  was  purged 
with  cooling  laxative  ptifans,  and  was  kept  under  a  ftrict.  low  cooling 
diet ;  but  without  any  relief,  except  what  opium  fometimes  gave  him.  At 
length  a  fluctuation  being  felt  on  the  tefticle,  a  train  of  cauftic  was  laid 
on  the  fcrotum ;  and  as  foon  as  it  had  its  effect,  an  incifion  was  made 
through  the  efchar  into  the  fac,  where  about  two  fpoonfuls  of  thin  pus 
was  contained  :  the  tefticle  being  all  in  view,  it  appeared  of  that  pale- 
white  colour  which  it  has  in  dead  bodies. 

Next  day  when  the  furgeon  preffed  the  tefticle,  the  patient  was  not 
fenfible  of  its  being  touched,  and  the  furgeon  felt  like  a  fluctuation  under 
his  finger ;  but  upon  opening  the  tunica  albuginea,  no  liquor  appeared  ; 
the  convoluted  fibrous  fubftance  of  the  tefticle  ftarted  out  in  a  very  foft 
pappy  condition,  and  putrid.  A  confiderable  quantity  of  this  being  cut 
away  with  a  pair  of  fciffars,  the  fore  was  dreffed  with  warm  bafilicon, 
with  which  a  few  drops  of  ol.  terebinth,  were  mixed,  and  a  poultice  of  the 
farines,  with  fome  diiTolved  galbanum,  was  put  over  the  whole  tumour. 

For  feveral  days  after,  more  of  that  fibrous  fubftance  was  cut  off,  till 
the  bulk  of  what  was  brought  thus  away  exceeded  the  ordinary  fize  of 
the  tefticle  in  a  found  man  :  the  parts  were  well  fomented,  the  fiippura- 
tion  was  encouraged,  granulated  flefti  fprouted  out  from  the  fides  of  the 
cavity  in  the  tefticle,  the  epidydimis  gradually  diminiflied,  the  fcrotum 
became  thinner  ;  and,  inftiort,  the  cure  went  on  fuccefsfully,  without  any 
accident,  till  the  fore  was  firmly  cicatrized.  One  cannot  now  know  which 
tefticle  was  difeafed,  and  the  patient  is  fenfible  of  no  defect  from  it. 

To  perform  the  caftration  with  the  leaft  trouble  and  dread  of  liEemor- 
rhagy,  pinch  up  the  Ikin  in  the  groin,  and  make  a  large  longitudinal  in- 
cifion, by  which  the  fpermatic  cord  may  be  brought  in  view ;  then  take 
up  the  cord  between  the  thumb  and  finger  of  one  hand,  fo  that  the  nails 

4  E  meet 
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meet  at  the  back  part,  upon  which  pafs  a  very  crooked  needle  with  a 
thread ;  or  rather  life  the  aneurifm  needle  with  a  handle,  and  the  eye 
near  the  point,  (fee  the  figure  pf  fuch  a  needle,  Plate  VI.  fig.  6.) ;  tie  the 
cord  as  firm  as  you  can  with  flat  ftrong  waxed  thread ;  put  two  knots, 
without  any  comprefs,  between  them,  and  cut  off  the  fuperfluous  part  of 
the  thread  with  a  pair  of  fciffars :  this  being  done,  cut  the  fcrotum  down 
on  the  fide  next  to  the  thigh,  and,  turning  the  edge  of  the  fldn  outwards, 
flitch  the  large  fcrotal  artery ;  after  which,  the  fuperfluous  part  of  the 
fcrotum,  with  the  tefticle  in  it,  may  be  diffected  away  with  very  little 
lofs  of  blood;  only  care  mull  be  taken  not  to  hurt  the  other  tefticle,  which 
will  readily  come  in  the  way  if  the  afliftant-furgeon  do  not  be  careful  to 

hold  it  up  in  the  groin  during  the  operation.  The  part  of  the  fperma- 

tic  cord  below  the  ligature  is  not  to  be  diffected  away  from  its  membra- 
nous adhefions,  which  fecure  the  ligature  from  Aiding  afterwards.  By 

what  I  faw  in  four  fuch  operations,  there  is  no  occafion  for  cutting  the 
ring  of  the  external  oblique  abdominal  mufcle  ;  for  there  was  not  any 
retraction  of  the  fpermatic  cord  after  the  tefticle  was  cut  away  in  this 
way  I  have  now  defcribed. 

The  method  above  propofed,  of  tying  the  fpermatic  veffels,  makes  the 
operation  of  caftration  much  eafier  than  when  it  is  performed  as  com- 
monly directed :  but  as  the  ligature  round  the  cord  gives  more  pain  than 
Hitching  the  artery  alone  does,  and  the  ligature  prevents  the  efflux  of  any 
blood  or  matter  that  may  be  collected  in  the  cellular  fubftance  furround- 
ing  the  fpermatic  veffels,  I  now  think  what  Mr  Chefelden  once  did  out  of 
neceflity  (<?)  fhould  be  the  conftant  practice.  The  fpermatic  artery  ought 
to  be  ftitched  after  caftration,  as  other  arteries  commonly  are  after  ampu- 
tation. The  late  Mr  George  Lauder  being  to  perform  caftration  where 

I  was  to  be  prefent,  we  concerted,  that  the  ligature  fhould  be  made  with 
a  fingle  rofe  flip-knot,  to  flop  the  blood  flowing  from  the  fpermatic  ar- 
tery while  he  cut  away  the  tefticle  and  ftitched  the  fcrotal  veffels :  then 
I  loofened  the  flip-knot :  he  ftitched  the  fpermatic  artery  with  a  needle 
and  thread  in  the  common  way ;  but  left  the  ligature  loofe  in  the  wound, 
to  be  ready  for  tying  the  fpermatic  cord,  if  any  of  its  veffels  had  bled  af- 
terwards.   No  hazmorrhagy  happened  j  he  took  out  the  ligature  at  the  firft 

dreffmg, 

[a)  Anat.  book  iv.  chap.  i. 
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tlrefling,  and  the  wound  cured  very  foon  without  the  leaft  bad  fymptorn 
during  the  time  of  it. 

Neither  the  common  compound  fufpenfory  of  the  fcrotum,  nor  a  long 
fwath,  are  convenient  bandages  after  this  operation,  for  they  do  not  ap- 
ply neatly  ;  a  large  comprefs,  broader  confiderably  at  one  end  than  the 
other,  with  a  round  hole  in  the  middle  of  the  broad  end  of  it  for  pafting 
the  penis  through,  and  with  a.  large  cut  in  the  middle  of  the  narrow  end 
of  it  to  allow  the  two  parts  to  be  folded  over  each  other,  ought  to  be  ap- 
plied over  the  unmade  lint  with  which  the  wound  is  thick  covered  ;  and 
this  is  to  be  fecured  by  the  two  ends  of  the  T  or  fling-bandage,  one  tail 
coming  on  each  fide  of  the  fcrotum  to  be  fixed  to  the  circular  belt,  which 
ought  to  be  double  linen  or  fuftain  twilted,  to  prevent  its  wrinkling  into 
a  round  cord,  which  galls  the  patient. 

After  the  operation,  the  cure  of  the  wound  is  the  fame  as  of  any  other 
common  wound.. 

A  young  man  mounting  a  horfe  {truck  the  right  tefticle  againft  the 
faddle.  The  pain  of  the  blow  was  fo  fharp  that  he  almofl  fainted:  but  be- 
coming foon  eafier,  he  neglected  it  feveral  days ;  during  which  the  tefticle 
fwelled  eonfiderably,  and  the  pain  increafed.  The  tumour  and  pain  were, 
however,  foon  put  away  by  blooding,  purging,  and  low  diet.  He  conti- 
nued free  of  any  uneafinefs  in  the  tefticle  feveral  months ;  after  which 
liaving  rode  poft  fome  days,  the  fame  tefticle  fwelled,  but  without  pain, 
which"  made  him  neglect  to  afk  advice  for  a  year  and  half,  and  in  the 
mean  time  he  ufed  much  exercife,  and  lived  in  a  full  way.  The  tefticle 
having  then  grown  very  large,  he  was  prefcribed  pills  made  of  quick- 
filver  and  rofin  of  guaiac  with  a  low  diet,  which  he  obferved  to  excefsj 
by  which  be  had  the  addition  of  the  low  nervous  fymptoms  to  his  other 
trouble.  The  bulk  of  the  tefticle  ftill  increalmg,  and  a  fluctuation  of  liquor 
being  found  at  the  lower  part  of  it,  a  cauftic  was  applied  to  the  teguments 
there,  and  the  efchar  of  it  being  cut  through,  fome  ounces  of  water  ran 
out,  but  with  very  little  decreafe  of  the  tumour.  Soon  after,  it  increafed 
eonfiderably,  and  he  fpit  fome  fpoonfuls  of  blood ;  but  as  he  had  no 
cough,  dyfpncea,  or  pain  in  his  breaft,  it  was  doubted  whether  the  blood 
had  come  from  his  lungs  or  throat.  Some  time  after  this  he  complained 
of  a  weight  and  pain  in  his  loins  in  making  a  little  journey  in  a  chaife;  the 
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tefticle  became  larger  than  a  man  could  contain  in  his  two  hands;  the 
lower  and  pofterior  parts  were  as  hard  as  a  ftone  to  the  touch,  but  in  the 
fuperior  anterior  part  a  fluctuation  of  liquor  was  felt :  there  was  no 
more  fpace  between  this  tumour  and  the  belly  than  could  allow  a  man's 
thumb  to  be  prefled  in  between  them,  and  in  that  place  the  fpermatic  cord 
was  thick  and  hard :  from  the  orifice  formerly  made  by  the  caufbic, 
fungous  flefh  flood  out,  which  felt  as  if  a  liquor  fluctuated  below ;  but 
upon  a  fmall  lancet  being  pufhed  into  it,  no  liquor  was  found :  his  pulfe 
was  weak  and  flow,  without  any  fymptom  of  hectic  fever :  he  could  take 
fmall  quantities  of  broth  and  weak  fpoon-food  without  uneafinefsj  but 
from  a  little  while  after  he  had  made  the  fudden  change  of  diet  from  full 
living  to  an  excefs  of  abftemioufnefs,  his  ftomach  could  not  bear  flefhes 
or  any  folid  food,  fo  that  at  this  time  eating  a  leg  of  a  chicken  made  him 
vomit.  His  cafe  was  judged  to  be  very  defperate,  but  that  the  only 
chance  he  had  for  life  was  the  extirpation  of  this  tefticle  ;  which  operation 
he  underwent  with  great  courage  and  little  lofs  of  blood, 

The  tunica  vaginalis  was  grown  firmly  to  the  tunica  albuginea  of  the 
tefticle  at  the  lower  part ;  but  in  the  fuperior  part  was  extended  into  a  bag, 
which  contained  eight  ounces  of  water:  the  body  of  the  tefticle  itfelf 
was  become  a  moft  compact  firm  fcirrhus,  with  fome  few  begun  fuppu- 
rations  in  it ;  it  weighed  near  two  pounds. 

The  patient  pafTed  the  night  after  the  operation  calmly ;  but  would  not 
allow  himfelf  to  fleep  through  fear  of  an  hsemorrhagy,  the  blood  having 
oozed  through  the  dreflings  in  the  evening. 

He  was  eafy  all  the  three  following  days,  with  rather  too  little  fever ; 
only  complaining  of  a  certain  anxiety,  oppreflion,  and  faintnefs,  which 
he  fcarce  knew  how  to  exprefs,  but  affirmed  it  was  fuch  as  made  him  fure 
he  muft  die  foon,  though  there  was  otherwife  no  bad  fymptom  about 
him. 

The  dreflings  being  removed  on  the  fourth  day,  the  lips  of  the  wound 
were  too  little  tumefied,  and  the  fuppuration  fcarce  was  begun ;  fome 
cordial  nervous  medicines  were  given  him  from  time  to  time,  and  he  had 
fyrup  of  poppies  at  night. 

He  was  again  drefTed  two  days  after,  when  the  lips  of  the  wound  were 
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rather  too  thick ;  the  fuppuration  was  begun,  the  pulfe  was  flow  and 
calm  ;  the  wound  was  well  fomented  and  drefTed  with  digeftive. 

Next  day  the  fwelling  of  the  lips  of  the  wound  was  fallen,  but  without 
a  kindly  plentiful  fuppuration  ;  the  prepuce  and  the  fkin  of  the  penis  had 
a  watery  thicknefs  in  them  ;  and  that  uneafy  fenfation  which,  as  I  faid, 
he  could  not  find  words  to  exprefs,  was  greater. 

On  the  eighth  day  after  the  operation,  the  wound  looked  much  better 
than  it  had  done  ;  his  kidneys,  his  belly,  anfwered  well  in  their  evacua- 
tion ;  there  was  no  fault  in  his  pulfe ;  he  took  food,  had  no  heat  or 
thirft,  nor  any  complaint,  except  that  fomewhat  which  he  did  not  know 
how  to  exprefs  ;  and  though  he  called  it  weaknefs,  yet  he  moved  himfelf 
with  fuch  agility  and  ftrength,  that  he  even  joked  himfelf  for  calling  it 
by  that  name. 

On  the  ninth  day,  in  the  morning,  the  watery  fwelling  of  the  penis  was 
decreafed,  and  the  fuppuration  was  more  plentiful ;  at  noon  he  eat  fome 
chicken,  and  drank  a  glafs  of  wine  ;  foon  after  he  was  feized  with  vomi- 
ting, then  with  coldnefs  and  fainting,  which  the  ftrongeft  cordials  did 
not  put  away ;  his  pulfe  funk,  and  could  not  be  felt  long  before  feven  in 
the  evening,  when  he  died.  He  remained  fenfible  to  the  laft,  and  fpoke 
reafonably,  and  with  a  ftrong  voice,  till  within  a  few  minutes  before  his 
death,  long  after  his  pulfe  was  gone,  and  his  extremities  were  turned 
cold. 

When  his  body  was  opened,  the  mefentery  was  found  inflated  with 
air  to  a  prodigious  bulk,  as  were  all  the  other  cellular  parts  of  the  abdo- 
men ;  all  the  veins,  large  and  fmall,  were  in  the  fame  condition  ;  the  au- 
ricles and  ventricles  of  the  heart  were  greatly  diftended,  and  collapfed 
with  a  great  blafl  of  air  when  cut.  There  was  an  ounce  or  two  of  pus  in 
the  cellular  fubflance,  near  to  the  origin  of  the  right  ipermatic  vefTels  ; 
but  below  that  the  cord  was  found,  with  the  ligature  firm  on  it,  lying 
without  the  ring  of  the  external  oblique  mufcle.  All  the  other  bowels 
were  very  found. 

Though  in  confidering  the  fymptoms  by  which  the  feveral  forts  of  tu- 
mours in  the  fcrotum  are  known,  I  have  mentioned  only  thofe  proper  to 
each ;  yet  I  have  here  and  there  given  hints,  that  we  are  not  to  expe<5l 
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thefe  difeafes  always  fingle,  but  that  there  often  are  complications  of 
them,  which  are  to  be  difcovered  by  the  different  fymptoms  belonging 
to  each  ;  for  which  reafon,  and  to  fave  repetitions,  I  did  not  take  notice 
of  all  the  complications  which  might  happen,  and  can  eafily  be  fuppofed 
by  any  who  is  acquainted  with  the  ftructure  of  the  parts,  and  knows  any 
thing  of  the  nmple  difeafes. 
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DESCRI  PTION 

OF  SEVERAL 

CHIRURGICAL  INSTRUMENTS. 

BEING  perfuaded  that  many  furgeons  are  in  pofTeflion  of  inftru- 
ments  with  which  operations  in  furgery  could  be  done  with  more 
fafety  and  eafe  than  with  thofe  commonly  employed,  and  that  thefe 
gentlemen  only  need  to  be  acquainted  how  they  could  make  them  more 
generally  known  to  be  ferviceable  to  mankind,  I  fend  you  figures  and 
defcriptions  of  feveral  which  I  have  now  in  my  pofTeffion  % 

Plate  IV.  fig.  i.  A  pair  of  fcifTars,  the  blades  of  which  are  crooked  in 
their  flat  fides.  The  figure  is  of  the  fame  fize  with  the  fcifTars  ;  but  the 
engraver,  not  fatisfied  with  this  picture's  diftinguifhing  them  well  enough 
from  the  common  fcifTars  that  are  crooked  in  the  narrow  fide  of  the 
blades,  made  the  other  fmall  figure  (3),  which  fliews  better  where  the 
curve  is.  This  fcifTars  I  had  from  Mr  John  Douglas  furgeoji  in  Edin- 
burgh. They  are  very  ufeful  for  taking  off  excrefcences  from  hollow 
parts,  or  for  cutting  in  curve  lines,  which  the  common  fcifTars  cannot 
eafily  be  applied  to. 

Plate  V.  fig.  1.  Is  a  needle-holder,  which  I  had  from  the  fame  gentle- 
man. AA  two  flat  fhanks  or  handles,  BB  the  two  fides  of  its  mouth 
grooved  for  keeping  the  needles  fleady,  C  the  hinge,  D  a  fpring  which 
keeps  the  handles  afunder,  and  the  mouth  open,  till  the  flip-ring  or  flider 
E  is  thruft  towards  the  end  of  the  handles. 

This 

*  Originally  publiflied  in  the  Edin,  Medical  Effays,  being  Art.  xlii.  of  Vol.  V. 
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This  inftrument  holds  the  needle  more  firmly,  and  its  ring  Hides 
more  eafily,  than  the  common  needle-holders  which  I  have  feen. 

Mr  Douglas  obferves,  that  needles  of  filver  pierce  more  eafily  in  Hitch- 
ing arteries  after  an  amputation  than  the  fteel  ones  do. 

Fig.  2.  A  biftoury  and  furrowed  directory,  belonging  alfo  to  Mr  Dou- 
glas. A  the  handle,  B  the  blade  of  the  biftoury,  C  a  button  at  its  point, 
D  the  handle  of  the  directory,  whofe  groove  is  hollowed  fo  as  all  its  tranf- 
verfe  fections  are  like  to  what  is  reprefented  at  E ;  and  therefore  the  but- 
ton, once  entered  at  the  end  of  the  groove  neareft  to  the  handle,  cannot 
come  out  till  it  paries  out  at  the  other  extremity. 

In  operating  with  this  inftrument,  a  misfortune  is  furely  prevented, 
which  fometimes  happens  in  opening  finuous  ulcers  with  the  common  bi- 
ftoury and  directory,  to  wit,  the  biftoury  ftarting  out  of  the  groove  of 
of  the  directory. 

Fig.  3.  The  blades  of  a  pair  of  ftrong  forceps,  the  mouth  A  of  which 
has  on  each  fide  two  fmall  fharp  teeth,  which  apply  clofe  one  to  another 
when  it  is  fliut.    Mr  Douglas  favoured  me  alfo  with  this. 

In  extracting  bullets,  the  fcrew  in  a  canula,  which  fome  recommend, 
cannot  be  forced  into  the  bullet,  unlefs  there  is  the  firm  refiftance  of  a 
bone  on  the  other  fide ;  and  the  blades  of  the  common  forceps  frequently 
cannot  be  introduced  fo  far  as  the  largeft  diameter  of  the  bullet,  without 
which  they  cannot  take  fufficient  hold :  whereas  the  forceps  here  repre- 
fented can  be  introduced  into  a  wound  fafely  when  fhut;  and  the  blades 
being  opened  immediately  behind  the  bullet,  the  teeth  piercing  into  the 
lead,  may  have  fufficient  hold  to  bring  it  out,  though  they  be  not  ad- 
vanced fo  far  as  the  largeft  part  of  it. 

Fig.  4.  A  trepan  given  me  by  Mr  Douglas.  AA  two  plates  of  brafs 
kept  together  by  four  pillars  of  brafs  BB,  C  a  handle  moving  a  tooth- 
wheel  which  turns  a  pinion,  to  which  G  the  focket  for  receiving  a  com- 
mon faw-head  of  a  trepan  is  fixed. 

The  figure  is  one  half  the  dimenfions  of  the  inftrument.  The  faw  will 
be  turned  more  equally  with  this  inftrument  than  with  the  hand  alone ; 
but  whether  the  rattling  or  trembling  which  the  wheels  make  are  furH- 
eient  to  counterbalance  this  advantage,  I  fiiall  not  determine. 
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Fig.  5.  A  levator  of  a  depreffed  fkull,  which  I  am  informed  Mr  Petit 
furgeon  at  Paris  {hewed  lately  in  the  academy  of  furgery  there. 

1 .  A  the  wooden  handle ;  B  the  fteel  ftalk  with  feveral  holes,  in  which 
are  female  fcrews  ;  C  the  lever  bended  down  from  the  ftalk. 

2.  The  reft^  with  its  feet  covered  with  leather,  and  a  male  fcrew  fixed 
in  the  top  of  its  arch,  but  fo  as  to  be  moved  on  a  joint. 

3.  Another  reft  of  the  fame  make,  but  of  a  higher  arch. 

4.  The  inurnment  with  its  two  pieces  joined.  This  inftrument  is 
much  preferable  to  the  common  ones  employed  for  raifing  depreffed  pieces 
of  the  fkull  ;  the  foft  feet  of  the  reft  will  fcarce  bruife  the  teguments, 
far  lefs  are  they  in  danger  of  breaking  the  bone  on  which  they  are  placed. 
The  force  with  which  the  inftrument  adls  can  be  increafed  or  diminifhed 
according  to  the  different  hole  of  the  ftalk  into  which  the  fcrew  of  the 
rejl  is  put.  The  farther  from  the  handle,  the  longer  is  the  veclis,  and 
the  more  power  the  hand  moving  it  has.  The  fcrew  allows  the  ftalk  to 
turn  round,  and  the  joint  makes  it  capable  of  being  raifed  or  depreffed. 

Fig.  6.  Another  levator,  all  of  fteel,  given  me  by  Mr  Douglas. 

AA  the  handle  ;  B  a  male  fcrew  ;  C  a  wood  fcrew  ;  D  a  runner  with  a  fe- 
male fcrew;  E  a  joint,  by  which  the  ftalk  F  of  the  claw,  with  teeth  G, 
moves  on  the  runner. 

Fig.  7.  The  wood  fcrew  C,  and  the  end  of  the  claw  G,  to  fliew  the 
claw  of  a  different  form,  or  forked. 

When  this  inftrument  is  ufed,  the  claw  G  is  put  under  the  depreffed 
piece  of  bone  j  and  then  the  wood  fcrew  being  fixed  into  the  exterior  part 
of  it,  the  furgeon  draws  the  bone  outwards,  or  to  any  fide,  at  pleafure. 

In  fome  cafes,  where  the  direction  of  the  force  raifing  the  bone  muft 
be  varied,  this  inftrument  will  be  preferable  to  Petit's. 

Fig.  8.  Afcoop  for  making  the  perforation  into  the  nofe  in  the  fijiula 
lachrymalis^  belonging  to  Mr  Douglas. 

A  the  handle,  of  wood  or  horn ;  B  the  mouth  of  the  fcoop,  which  is 
made  very  {harp. 

To  extract  peafe,  cherry-ftones,  or  fuch  fubftances,  out  of  the  nofes  or 
ears  of  children,  Mr  Douglas  employed  fuccefsfully  the  ftiff  adhefive  pafte 
put  on  the  hollow  end  of  a  fmall  piece  of  wood  or  ivory,  with  which 
jewellers  draw  diamonds  out  of  the  lockets  in  which  they  are  fet. 
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Fig.  9.  An  inftrument  for  pulling  teeth,  given  to  me  by  Mr  James 
Douglas  furgeon  to  the  Welfh  Fuzileers  ;  only  that  I  have  added  the 
wooden  handle  A,  where  there  was  a  punce  in  the  one  I  had  from  him. 
B  the  ftalk  of  fteel,  C  the  reft,  D  the  claw,  E  the  hinge  on  which  the 

claw  moves. 

When  this  inftrument  is  ufed,  the  claw  is  put  on  the  infide  of  the 
tooth  to  be  drawn  with  its  points  as  near  to  the  roots  of  the  tooth  as  they 
can  conveniently  be  put.  The  end  of  the  reft  is  placed  on  the  outfide  of 
the  gums ;  and  a  finger  being  placed  above  the  claw  to  keep  it  from  Ai- 
ding, the  patient's  head  is  held  by  the  furgeon,  who  preffes  down  the 
handle  to  extract  the  tooth,  by  railing  the  tooth,  moved  in  an  arch  of  a 
circle,  from  the  focket. 

Fig.  10.  Another  inftrument  for  drawing  teeth,  given  to  me  by  Mr 
John  Fothergill  phyfician  at  London.  A,  a  gimblet-handle  reprefcnted 
too  fmall  in  the  figure  ;  this  I  added  inftead  of  a  fmall  crofs-bar  of  iron. 
B  the  ftaljc,  C  the  convex  reft,  D  the  claw,  E  the  hinge  of  the  claw. 

While  the  claw  is  put  as  in  the  figure,  the  inftrument  can  be  applied 
to  any  tooth  in  the  left  fide  of  the  lower  jaw,  and  to  thofe  of  the  right 
fide  of  the  upper  jaw  ;  but  by  taking  out  the  axis,  and  turning  the  claw 
to  the  other  fide,  it  is  fitted  for  applying  to  the  denies  molar es  of  the  other 
fide  of  each  jaw. 

The  claw  being  placed  and  held  down,  as  mentioned  of  the  preceding 
inftrument,  the  gimblet-handle  is  twifted  round,  fo  that  the  convex  rejl 
is  applied  to  the  gum  on  the  outfide  of  the  tooth ;  and  then  continuing 
the  twifting,  the  action  of  the  inftrument  is  the  fame  as  of  the  former. 

This  inftrument  is  altogether  necefiary  for  drawing  the  pofterior  grind- 
ers, efpecially  in  people  whofe  mouth  is  little,  and  whofe  cheeks  are  thick^ 
where  the  inftrument  fig.  9.  cannot  be  applied. 

They  have  both  greatly  the  advantage  of  the  pelican,  in  fo  far  as  their 
action  is  not  fo  oblique,  and  they  are  much  lefs  liable  to  Hide. 

A  propos  of  thefe  inftruments  for  the  teeth,  I  muft  obferve,  that  the 
punce  has  much  better  effect  in  pufhing  from  within  outwards  than  in 
the  common  way  it  is  applied  to  thruft  the  roots  of  teeth  from  without 
inwards  r  This  direction  being  often  to  thruft  a  vault  on  its  convex  fide, 
while  the  former  method  is  acting  on  its  concave  fide,;  and  therefore  the 
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ftalk  of  punces  ought  to  be  made  longer  than  they  are  or  dinarily  made, 
that  they  may  be  put  crofs  the  mouth. 

Fig.  1 1 .  The  anterior  view  of  a  bolfter  for  umbilical  hernias.  AA,  a 
plate  of  fteel  to  which  the  convex  fluffed  bolfter  is  fewed;  BB  a  raifed  fer- 
pentine  fpring  fixed  to  the  plate  AA,  at  its  extremity  C;  DD  a  crofs -bar 
of  fteel  to  make  the  play  of  the  fpring  equal,  and  to  which  the  circular 
belt  is  fewed. 

The  patient  keeping  his  or  her  belly  diflended  by  retaining  the  breath, 
the  circular  belt  is  put  fo  tight  as  to  make  the  fpring  lie  flat  on  the  plate. 
When  the  belly  is  contracted  the  fpring  rifes,  and  nearly  an  equal  preffure 
is  kept  on  the  navel  during  infpiration  and  exfpiration,  which  cannot  be 
done  without  the  afliftance  of  a  fpring.  One  difadvantage,  however,  of 
this  fort  of  fpring,  efpecially  in  big-bellied  people,  is  its  rifing  too  high : 
For  fuch  the  fpring  may  be  made  as  in  the  following  figure. 

Fig.  12.  A  bolfter  for  the  navel.  A  A  the  plate  of  fteel;  B  a  flat  fer- 
pentine  fpring,  the  end  C  of  which  is  fixed  into  the  plate,  and  to  the 
other  extremity  one  end.  of  the  circular  belt  is  fewed  to  extend  the  fpring 
as  the  belly  ftretches,  the  fpring  contracting  as  the  belly  fubfides. 

Plate  VI.  fig.  I.  A  bolfter  for  inguinal  hernias,  confiderably  prominent 
at  A,  and  thinner  at  B;  the  form  of  it  appears  better  in  the  lateral  view 
of  it  D. 

The  advantages  of  this  form  of  a  bolfter  has  been  mentioned  in  the 
tffay  on  herniae. 

Fig.  2.    A  fort  of  biftoire  cachee  in  Mr  John  Douglas's  pofTeftion. 

A,  a  narrow  bladed  biftoury ;  B  and  C,  two  fheaths  made  of  thin  plates 
of  filver,  between  which  is  a  groove  wherein  the  blade  of  the  biftoury 
can  be  lodged. 

The  biftoury,  covered  with  either  of  them,  being  introduced  into  a 
firms,  the  filver  fheath  is  withdrawn,  and  the  furgeon  cuts  with  the  bif- 
toury as  he  thinks  fit. 

Fig.  3.  An  inftrument  for  opening  fjlul<e  in  ano  which  have  an  ex- 
ternal orifice,  but  do  not  open  into  the  rectum,  though  they  run  up  on 
the  fide  of  it.  This  inftrument  was  contrived  by  Mr  Adam  Drummond 
furgeon  in  this  place. 

A  the  handle;  B  the  blade,  of  the  fhape  of  a  joiner's  former;  C  a  nofe  of 
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elaftic  flexible  fteel,  with  a  button  D  at  its  crooked  extremity.  This  nofe 
I  added.  F  a  button;  H  the  handle  of  the  directory  I,  the  groove  of 
which  is  made  as  that  of  Plate  V.  fig.  2. 

The  furrowed  probe  or  directory  being  introduced  into  the  finus,  with 
its  groove  towards  the  gut,  the  button  F  is  entered  into  the  groove  at  its 
extremity;  and  the  former  being  pufhed  forward,  its  nofe  is  directed  into 
the  anus,  and  the  whole  inftrument  is  pufhed  upwards  as  far  as  it  can  go, 
that  is,  till  its  button  is  ftopt  by  the  fhut  extremity  of  the  groove  of  the 
directory,  the  edge  cutting  all  the  parts  placed  between  the  finus  and  ca- 
vity of  the  gut,  without  any  danger  of  hurting  any  part  elfe. 

One  difficulty  I  found  in  ufing  this  inftrument  was  its  edge  not  cutting 
■well,  becaufe  it  was  only  pufhed  againft  the  parts,  without  running  along 
to  act  as  a  faw  does,  which  is  the  only  way  a  cutting  inftrument  has  a 
right  effect.  To  remedy  this,  I  would  propofe  to  have  the  edge  oblique 
from  E  to  G,  where  the  button  fhould  be  put. 

But  there  is  flill  another  inconvenience  in  the  ufe  of  this  inftrument, 
to  wit,  the  nofe  being  flopped  by  the  rugae  of  the  rectum.  A  finger 
placed  on  the  nofe,  when  it  is  introduced  into  gut,  might  however  pre- 
vent this. 

Fig.  4.  Another  inftrument  for  the  fame  purpofe,  given  to  me  by  Dr 
Charles  Ayton  Douglas  of  Finglaffie  in  Fife. 

A  the  handle;  B  the  blade  of  a  fharp-pointed  biftoury;  C  a  thin  plate 
lodged  in  a  narrow  fheath  E  of  a  directory,  the  handle  of  which  is  D ;  Fa 
ring ;  G  the  cylindrical  grooved  directory. 

When  this  inftrument  is  employed,  the  blade  of  the  biftoury  is  intro- 
duced into  the  finus  with  fuch  a  fheath  of  filver  as  is  reprefented  fig.  2.  or 
by  putting  a  probe  point  of  wax  upon  it,  the  edge  of  the  blade  being 
placed  towards  the  rectum,  into  which  the  furrowed  directory  is  intro- 
duced as  far  as  the  ring  F,  which  is  a  ftop  to  it.  Then  the  plate  C  is 
brought  to  Aide  into  the  fheath  E,  by  which  the  point  of  the  biftoury  is 
guided  when  preffed  into  the  gut  to  enter  the  groove  of  the  directory ; 
and,  being  kept  there,  the  two  inftruments  are  drawn  out,  the  blade  of  the 
biftoury  cutting  all  that  is  between  the  finus  and  the  cavity  of  the  gut. 

After  defcribing  two  inftruments  for  this  operation  of  laying  open 
"finufes  which  run  upon  the  outfide  of  the  laft  gut,  I  muft  warn  young 
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furgeons  not  to  be  fond  of  undertaking  this  operation,  efpecially  if  the  finus 
goes  any  confiderable  way  up,  and  there  is  a  thick  bridge  betwixt  it  and 
the  gut.  The  reafon  of  this  caution  is  not  fo  much  on  account  of  the 
hemorrhage  which  fo  me  times  happens  after  fuch  an  incifion,  nor  through 
fear  of  the  patient's  not  retaining  the  faeces  after  the  cure ;  for  furgeons 
generally  get  the  haemorrhage  ftopt,  and  the  new  flefh  joins  the  divided 
parts  of  the  fphm&er  fo  well,  that  it  does  its  office  fufficiently  :  but  I 
have  feveral  times  feen  a  mod  obftinate  diarrhoea  come  on  fome  days 
after  the  operation,  which  hurried  the  patients  to  their  graves. 

On  which  account,  many  years  paft,  I  have  difluaded  all  thofe  who 
afked  my  advice  for  fuch  a  fiftula,  from  allowing  the  operation  to  be 
done;  and  have  cured  all  of  them,  whofe  conflitution  did  not  require  the 
drain  by  the  fiftula,  by  caufing  the  orifice  of  the  fiftulous  pipe  to  be 
made  ftraight  with  the  pipe  itfelf,  encouraging  the  growth  of  flefh.  with 
injections  of  digeflive  diluted  with  oil,  or  with  fuch  like  incarner,  and 
keeping  an  emollient  poultice  on  the  part,  without  allowing  tents,  doflils, 
or  probes,  to  be  put  into  the  fore.  Under  this  management  feveral  recent 
finufes  have  filled  all  up,  and  got  a  firm  cicatrix. — When  hope  of  the  parts 
uniting  fails,  I  then  defire  drying  inje&ions,  fiich  as  of  lime-water,  mel- 
rofe,  brandy,  and  at  laft  of  pure  alcohol,  to  be  made,  that  all  the  finus 
may  be  fully  dried  and  fkinned  over.  Such  dry  pipes  give  no  uneafinefs 
or  trouble,  and  gradually  become  much  fhorter.. 

Fig.  5.  Two  views  of  a  fteel  grooved  catheter  for  performing  litho- 
tomy, in  a  manner  a-kin  to  Celfus's,  or  upon  the  gripe,  invented  lately,  as 
I  am  informed,  by  Mr  Le  Cat  furgeon  and  lithotomift  at  Rouen.  Both 
figures  are  one-third  of  the  fize  which  the  inftrument  ought  to  be  mads 
of. 

The  fuperior  figure  reprefents  the  inftrument  when  it  is  to  be  intro- 
duced into  the  bladder.  A,  a  female  head  or  fquare  focket ;  BB  two  rings 
which  ferve  as  handles  to  it;  C  the  round  hollow  part  of  the  catheter;  D  a 
joint ;  E  its  point,  where  there  is  a  fecond  joint ;  F  a  fquare  male  head,  which 
can  be  fixed  at  any  place  of  the  focket  by  the  fcrew-nail  H ;  G  a  ring 
which  ferves  as  a  handle  to  the  male  head,  to  the  further  extremity  of 
which  a  flexible  wire  is  fixed. 

The  lower  figure  reprefents  the  fame  inftrument,  when  the  male  fquare 
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head  is  pufhed  quite  down  into  the  focket.  A,  BB,  C,  D,  E,  G,  H,  denote 
the  fame  parts  which  were  marked  by  them  in  the  former  figure.  I  is 
the  flexible  elaftic  wire  puflied  out  by  thrufting  down  the  male  head  F, 
and  raifing  with  it  the  grooved  part  L,  to  which  it  is  joined  by  a  joint 
at  K. 

This  inftrument  is  introduced  into  the  bladder,  when  it  is  as  repre- 
fented  in  the  fuperior  of  the  two  figures,  which,  towards  its  point,  is 
nearly  of  the  form  of  a  common  filver  catheter.  Then  the  male  head 
being  puflied  down,  and  confequently  the  moveable  part  of  the  other  ex- 
tremity being  raifed,  as  in  the  lower  figure,  they  are  fecured  in  that  form 
by  the  fere w- pin  H.  The  inftrument  is  gently  drawn  outwards,  till  the 
part  I,  being  refilled  by  the  fphincter,  as  it  is  called,  of  the  bladder,  hin- 
ders it  from  being  drawn  further  out  of  the  urethra,  when  the  inftrument 
is  raifed  up  towards  the  os  pubis  of  one  fide,  by  which  the  convex  furrowed 
part  L  is  made  to  prefs  outwards,  and  may  be  felt  between  the  mufculus 
accelerator  urina  and  ereclor  penis:  fo  that  the  operator,  after  an  incifion 
through  the  teguments,  cuts  into  its  groove,  and  upon  it  enlarges  his  in- 
cifion, and  introduces  his  conductors  and  forceps  to  extract  the  ftone. 

Since  publifhing  the  defcription  and  figure  of  this  catheter,  the 
Royal  Society  at  London  has  inferted  Mr  Le  Cat's  own  account  of  this  in- 
ftrument, in  their  Tranfactions,  N°  476.  §11.  which  differs  from  the 
one  I  gave,  in  his  defiring  all  from  the  handle  to  near  the  firft  hinge  D 
to  be  made  of  filver,  and  all  beyond  that  to  be  made  of  hard  gold ;  but 
as  he  complains  of  this  bending  in  performing  the  operation,  the  fteel 
one  is  preferable. — The  inconveniencies,  he  fays,  he  found  in  operating 
with  this  catheter,  and  the  death  of  the  three  patients  who  were  cut  when 
he  ufed  it,  will  probably  make  others  unwilling  to  employ  it. 

Fio-  6.  An  aneurifm-needle,  which  is  fitter  for  that  operation  than 
the  common  one.  A  its  ftalk,  fixed  into  a  wooden  handle,  which  is 
not  reprefented  here  ;  B  the  curve,  which  is  much  larger  than  ordinary; 
C  the  eye  very  near  the  point. 

The  handle  allows  one  to  hold  it  firmer ;  the  large  curve  makes  it  ap- 
ply better  to  the  artery,  which  lies  in  a  cavity  ;  the  eye  near  the  point 
gives  occafion  for  pufhing  lefs  of  the  inftrument  behind  the  artery ;  and 
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the  fharpnefs  of  the  point  makes  it  eafily  pierce  the  thickened  membraness 
which  requires  a  very  flrong  pufh  of  a  blunt  needle. 

Fig.  7.  A  chifel  with  which  the  fingers  or  toes  may  be  cut  off,  given 
me  by  Mr  John  Douglas,  fo  often  named  above. 

A  the  concave  mouth,  the  edge  of  which  is  very  {harp  ;  B  the  head ; 
C  the  handle,  ftanding  tranfverfe  from  the  head. 

When  the  common  chifels,  the  ftalks  of  which  are  long  and  perpendi- 
cular to  the  mouth,  are  ufed,  the  furgeon  is  always  afraid  of  hurting  his 
own  hand  when  he  ftrikes  with  the  mallet,  and  therefore  does  not  pro- 
bably give  fuch  a  fmart  ftroke  as  he  would  otherwife :  and  if  he  does  not 
ftrike  perpendicular,  he  beats  the  chifel  out  of  his  own  hand,  mifTes  the 
right  amputation  of  the  member,  and  bruifes  himfelf ;  all  which  incon- 
veniencies  are  prevented  when  a  chifel  of  the  form  here  reprefented  is  em- 
ployed. 


N°  36. 


N°  36. 


An    uncommon  ANGINA. 


A Man,  thirty-four  years  of  age,  fubjedl  all  his  life  to  plethoric  in- 
difpofitions,  efpecially  in  the  fpring,  and  to  catarrhs  when  the  leafl 
expofed  to  cold,  who  had  not  ufed  any  fermented  drink  or  heating  food 
for  feveral  years  ;  on  account  of  a  flight  haemoptoe  that  had  more  than 
once  feized  him,  and  had  retrenched  fome  of  his  ordinary  diet  for  near 
two  months,  to  prevent  his  vernal  plethora ;  having  fat  feveral  hours  in  a 
chamber  without  a  fire,  and  with  an  open  window,  while  the  weather 
was  very  cold  and  the  air  foggy,  about  the  middle  of  January  1732,  com- 
plained, as  foon  as  he  rofe  from  his  feat,  of  being  ftifF  with  cold  and  very 
weary,  with  pains  in  moving  all  his  mufcles,  and  perpetual  yawning : 
To  free  himfelf  of  the  uneafy  coldnefs,  he  immediately  went  home,  fat 
near  a  fire,  and  drank  tea,  but  could  not  remove  the  fhiverings  and  wea- 
rinefs.  Upon  going  into  bed,  he  was  feized  with  the  appearance  of  an 
aguifh  paroxyfm,  which  had  made  a  regular  courfe  before  morning. 

Next  day  he  was  a  little  feverifh,  and  {till  complained  of  pains  through 
all  his  body  ;  and  therefore  took  his  ufual  cure  in  flight  maladies  of  that 
kind,  viz.  a  laxative  ptifan,  in  which  tamarinds  and  fenna  had  been 
boiled  ;  which  operated  gently,  and  gave  him  confiderable  relief. 

The  day  following,  he  was  almoft  free  of  all  his  former  complaints  ; 
but  his  right  amygdala  was  fwelled  and  painful,  for  which  the  ptifan 
was  repeated. 

In  the  morning  of  the  fourth  day,  the  amygdala  was  lefs,  and  freer  of 
pain;  and,  except  a  little  bitternefs  in  the  mouth,  he  had  fcarce  any  other 
uneafinefs :  but,  in  the  afternoon,  the  left  amygdala  became  painful  on  the 
leaft  attempt  to  fwallow  5  and  his  pulfe  turned  quick,  but  not  very  ftrong. 
He  was  let  blood  at  a  large  orifice  of  a  big  jugular  vein,  to  the  quantity  of 
fmeen  ounces  5  after  which  his  pulfe  became  very  quick,  ftrong,  and 
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full.  On  this  appearance  of  plethora,  eight  ounces  more  were  taken 
away,  and  the  patient  then  inclined  to  faint ;  but  in  a  quarter  of  an  hour 
after,  his  pulfe  was  very  near  as  ftrong  and  quick  as  ever.  The  pain. of 
the  left  amygdala  was  fo  far  from  being  diminilhed,  that  it  continued  in- 
creasing ;  and  all  the  teeth  in' the  fame  fide  of  the  lower  jaw,  that  were 
otherwife  very  found,  were  alfo  violently  and  constantly  affected ;  but 
the  pains  were  mod  exquifite  when  he  fwallowed.  In  the  mean  time, 
he  could  open  his  mouth  as  wide  as  ever ;  and  nothing  preternatural  could 
be  obferved  in  his  fauces,  except  a  fmall  fwelling  of  the  right  amygdala, 
and  an  erysipelatous  rednefs  of  the  uvula,  'velum  pendulum,  and  left  amyg- 
dala, without  any  tumour.  After  he  went  to  bed,  the  pains  were  fo 
racking,  efpecially  when  he  fwallowed  his  fpittle,  (which  he  could  not 
poflibly  prevent  doing  frequently,  whatever  care  he  took  to  the  contrary), 
that  though  he  is  a  man  who  is  tolerably  patient  under  pain,  he  made  the 
whole  bed  make  with  his  tremblings,  and  large  drops  of  fweat  appeared 
on  his  Ikin  at  each  attempt.  About  midnight  he  could  lie  no  longer  ; 
but,  putting  on  his  cloaths,  he  received  the  fumes  of  warm  water  into 
his  mouth  ;  and  the  pain  remitting  fomewhat,  while  he  endeavoured  to 
hinder  the  occasions  of  its  violent  increafe,  by  leaning  his  head  forward, 
opening  his  mouth,  and  fo  allowing  the  faliva  to  run  out,  he  pafled  the 
reft  of  the  night  in  a  drowfy  nodding  way. 

Next  morning,  his  deglutition  was  performed  with  great  difficulty  and. 
pain  ;  and  he  was  fo  hoarfe  he  fcarce  could  be  underftood  when  he  fpoke, 
but  had  no  difficulty  of  refpiration  j  and  the  fulnefs  and  ftrength  of  his 
pulfe  were  lefs,  but  its  quicknefs  remained.  His  throat  had  the  fame  ap- 
pearance as  the  night  before.  The  purgative  ptifan  was  repeated.  The 
fumes  of  warm  water  were  often  made  ufe  of,  and  an  emollient  cataplafra 
was  applied  externally  on  the  pained  parts. 

In  the  evening,  the  pain  was  easier,  and  the  pulfe  rather  better,  but  the 
hoarfenefs  continued.  A  bliftering  plafter  was  applied  on  his  neck  and 
back,  and  emulfion  was  prepared  for  his  drink. 

The  plafter  did  its  office  well  ;  and  the  patient,  notwithstanding  his 
pain  in  fwallowing,  drank  two  bottles  of  emulfion  in  the  night,  which 
prevented  any  ftrangury  till  near  noon  of  the  following  day,  when  the 
chamber  being  overheated,  and  the  patient  thereby  put  into  a  fweat,  the 
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flrangury  came  on  violently  ;  of  which  he  was  relieved,  after  fome  hours., 
by  carrying  away  the  fire,  and  injecting  an  emollient  clyfter  with  tur- 
pentine. The  emollient  poultice  was  in  the  mean  time  renewed ;  the 
fumes  of  water  were  frequently  applied;  and  a  mild  refolvent  gargarifm 
amfted  the  evacuation  of  mucus,  which  began  now  to  be  fecerned  in 
more  than  ordinary  quantity  in  the  fauces.  In  the  evening,  the  patient 
feemed  by  his  pulfe  to  be  pretty  free  of  fever,  and  all  his  troublefome 
fymptoms  were  confiderably  removed. 

The  bliflered  parts  difcharging  plentifully  the  two  fucceeding  days,  he 
feemed  to  mend  apace  ;  but  ftill  continued  the  poultice,  fumes,  and  ca- 
taplafm. 

On  the  third,  which  was  the  ninth  of  his  difeafe,  finding  in  the  morn- 
ing the  pain  increafed,  he  took  the  laxative  ptifan,  and  plied  the  topical 
medicines  ;  but  through  the  day  the  fymptoms  gradually  increafed,  till, 
in  the  evening,  his  pain  in  the  left  amygdala  and  teeth  was  rather  more 
violent  than  ever,  the  hoarfenefs  was  worfe  than  formerly,  his  pulfe  was 
low  and  quick,  he  was  drowfy,  and  pafTed  little  urine.  No  fwelling 
could  be  feen  on  the  left  pained  fide,  and  he  breathed  freely.  He  drank 
largely  of  warm  pofTet  made  with  Rhenifh  wine,  and  chewed  long-pepper 
with  the  teeth  of  the  affected  fide.  His  urine  foon  came  in  great  plenty  ; 
he  difcharged  large  quantities  of  mucus  at  the  mouth,  and  in  two  or 
three  hours  was  much  freer  of  pain ;  his  pulfe  turned  flower,  and  the  do- 
zing went  off.  The  gargarifm  was  renewed,  with  the  addition  of  fome 
aq.  theriac.  and  fp.  nitr.  d. ;  and  theriac.  andromacb.  was  added  to  the  ca- 
taplafm, 

By  the  ufe  of  thefe  medicines,  he  was  greatly  recovered  in  the  two  fol- 
lowing days ;  and  nothing  remaining  the  third,  except  a  little  bitter  tafte, 
a  trifling  fwelling  in  the  right  amygdala,  and  a  weaknefs  in  the  left  fide 
of  the  fauces.  He  went  abroad  to  his  ufual  labour  of  difTecting  in  the 
forenoon,  and  prelecting  in  the  afternoon  ;  which  he  continued  to  do 
for  a  week,  ufing  a  fpare  diet  and  applying  the  topics  ;  in  which  time  he 
got  quite  free  of  all  uneafinefs,  except  a  dull  pain  of  the  left  fide  of  the 
fauces,  efpecially  in  yawning ;  and  he  imagined  all  the  food  he  fwallowed 
palTed  only  by  that  fide,  where  fometimes  a  little  of  it  flopped,  and  was 
with  fome  trouble  prefTed  back  again  into  the  mouth. 
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To  remove  this  weaknefs,  the  patient  one  evening  gargled  his  throat 
with  claret-wine  and  a  little  aq.  iheriac.  mixed.  This  night  he  was  fen- 
fible  of  a  ftraitening  in  his  breath ;  and  in  the  morning  when  he  awa- 
ked, he  was  quite  hoarfe,  breathed  with  more  difficulty,  and  in  cough- 
ing his  head  and  eye-balls  felt  as  if  flrongly  girded,  his  face  became  very 
red,  and  he  began  to  hifs  in  breathing.  All  thefe  bad  appearances  went 
greatly  off,  after  breathing  in  the  fumes  of  warm  water  and  drinking 
warm  tea.  In  a  few  hours  after,  he  fwallowed  pills,  compofed  of  mercur.  d, 
and  refine  of  jalap,  which  operated  mildly,  and  lefTened  all  the  caufes 
of  complaint  confiderably  ;  and  a  fecond  fuch  dofe,  taken  two  days  after, 
removed  all  of  them  entirely,  except  a  little  weaknefs  of  the  left  fide  of 
the  fauces,  and  an  obtufe  pain  there  in  yawning,  which  remained  feveral 
weeks  after. 

In  the  hiflory  of  this  difeafe,  I  have  given  a  ftrong  hint  who  the  patient 
was ;  and  fufpect  the  common  frailty  of  enlarging  on  one's  own  mis- 
fortunes may  have  difcovered  fufficiently  that  it  is  my  own  cafe  I  have- 
related. 

What  was  the  particular  feat  of  this  anomalous  angina  ?  Will  the  ufes 
afligned  to  the  digaftric  mufcles  in  a  former  article  (N°  5.)  be  of  ufe  to 
difcover  it  I 
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An  ASTHMA,  with  uncommon  Symptoms. 

MR  James  Ure,  whofe  bufinefs  as  a  writer,  or  folicitor  at  law,  en- 
gaged him  frequently  in  company  and  good-fellowfhip,  was  fome- 
times  troubled  with  a  palpitation  at  his  heart,  a  trembling  in  his  hand, 
and  faintnefs  ;  being  always  fubject  to  a  cough,  and  having  generally  very 
little  appetite  for  food,  with  two  or  three  loofe  ftools  a-day.  In  October 
1730,  the  55th  year  of  his  age,  having  catched  cold,  a  cough  feized  him, 
with  which  he  brought  up  a  fmall  quantity  of  very  thick  flime,  and  com- 
plained of  a  difficulty  of  breathing :  he  loft  all  appetite  for  food,  his 
belly  became  bound,  his  urine  was  in  fmall  quantity,  and  he  could  not 
feel  his  own  pulfe. 

He  allowed  thefe  fymptoms  to  continue  eight  days  without  afking 
any  advice ;  but  finding  them  continue,  and  rather  increafe,  he  confulted 
Dr  William  Porterfield  and  me,  October  20.  Befides  the  above-men- 
tioned fymptoms,  we  obferved  his  difficulty  of  breathing  increafe  fo 
much  upon  lying  down,  that  he  was  obliged  to  fleep  in  a  fitting  poflure. 
His  feet  and  legs  were  very  cedematous.  We  could  feel  no  pulfe  in  the 
arteries  of  his  wrift,  neck,  temples,  or  ham,  but  only  a  fort  of  trembling 
under  our  fingers ;  which  we  then  attributed  to  fome  irregularity  in  the 
diftribution  of  his  arteries,  notwithstanding  his  affirming,  that,  when  in 
health,  he  had  a  pretty  ftrong  pulfe  in  the  very  parts  we  felt.  The  veins 
of  his  arm  and  neck  were  very  large,  and  ftretched  with  blood.  He 
could  take  no  fort  of  food  j  but  had  a  third,  which  was  not  violent ;  nor 
was  his  tongue  dry,  or  his  fltin  hot.  When  the  cough  attacked  him,  he 
forced  very  little  pituit  up ;  but  his  breathing  became  exceeding  laborious, 
his  face  turned  very  red  or  purple,  and  he  complained  of  a  violent  head- 
ach.  When  he  was  free  of  the  cough  a  little  while,  he  walked,  Ipoke, 
complained  of  little,  and  aflured  us  he  was  fcarce  weaker  than  in  health. 

To 
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To  prevent  the  bad  effects  of  the  cough,  twelve  ounces  of  blood  were  im- 
mediately let :  he  bled  freely,  and  did  not  turn  faint.  In  the  evening, 
a  terebinthinate  purging  clyfter  was  injected,  which  purged  him  gently. 
He  was  delired  to  take  any  fort  of  mild  food  which  his  .  ftomach  could 
receive.  Rheniih  wine  and  water  were  given  for  drink,  into  which  he 
frequently  dropped  forcy  guts  of  the  following  mixture :  Elixir  perio- 
ral, unc.  i.  Tinclur.  ca/lor.  drach.  ii.  Sp.falin.  aromat.  drach.  iii. ;  and  every 
two  hours  he  fwallowed  two  fpoonfuls  of  the  oxymel  pecloral.  of  the  Edin- 
burgh difpenfatory.  At  bed-time  he  took  this  bolus  :  Sperm,  cet. 
fcrup.  i.  Sal.  fuccin.  gr.  v.  Confers,  rof,  fcrup.  i.  Syrup,  alth.  q.f  ut  Jiat 
bol. 

Next  morning  there  appeared  no  change  in  his  condition ;  and  he  took 
P.  ipecacuan.  gr.  xxxv.  Oxymel '.  fcillit.  unc.  i.  This  emetic  operated  fix 
times  without  increaiing  his  headach  or  difficulty  of  breathing,  and 
brought  a  good  deal  of  flime  with  the  water  he  drank.  He  feemed  a  little 
relieved  after  this  vomit,  and  continued  the  ufe  of  the  medicines  prelcri- 
bed  the  day  before.  At  night  a  bliftering  plafter  was  applied  to  his  neck 
and  moulders  ;  he  took  his  bolus,  and  had  a  cooling  emulfion  for  drink. 

The  blifter  rofe  well ;  but  the  pain  of  it  made  him  fo  unable  to  move 
next  morning,  that  we  could  not  give  the  purgative  we  had  determined 
to  order.  His  urine  was  in  larger  quantity,  with  a  good  fediment ;  not- 
withstanding which,  his  legs  were  rather  more  fwelled,  and  the  other 
fymptoms  continued.  His  bolus  was  again  given  in  the  morning;  he 
{till  drank  water  with  Rhenifh  wine  ;  and  he  was  defired  to  take  frequently 
a  fpoonful  of  the  following  mixture :  Aq.  hyjfop.  puleg.  a.  unc.  iii.  Ci- 
nam.f.v.  raphan.  compt.  a.  unc.  i.  Gum.  ammoniac,  drach.  ii.  Sal.  fuccin.  drach. 
fern.  Oxymel. fcillit.  unc.  ii.  Syrup,  alth.  unc.  i.  M. 

He  continued  much  in  the  fame  way  all  the  2 2d  and  23d ;  only  his  legs 
and  thighs  fwelled  more,  and  he  began  to  complain  that  his  cloaths  were 
too  tight  for  his  belly. 

In  the  morning  of  the  24th,  he  took  this  purgative  bolus:  Pulv. 
rhel  eleB.  fcrup.  i.  Aquil.  alb.  pulv.  jalap,  a.gr.  v.  Syrup,  de  rhamn.  q.f.  ut 
ft.  bol.  capt.  efyrup.  violar.  This  purged  him  mildly;  and  the  quantity  of 
his  urine  increafed  considerably,  and  his  belly  and  legs  became  lefs  fwell- 
ed, which  relieved  him  fomewhat  of  the  orthopncea. 

Next 
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Next  day  he  began  to  ufe  a  medicated  wine :  Rad.  irid.  Florent.fcill. 
acor.ver.  helen.  raphan.  riift.  a.  unc.  Jem.  Gentian,  drach.  ii.  Rub.  tinclor.  unc. 
fern.  Cor  tic.  fambuc.  ebul.  a.  unc.  fern.  Herb,  marub.alb.  m.  ii.  Abfinth.  rom. 
centaur,  min.  a.  m.  Sem.  bacc.  juniper,  unc.  x.fem.  Sal.  tartar,  drach.  iii.  Incif. 
et  contuf.  f.  a.  M.  ut.ft.  malia  infundend.  in  vin.  Lijbon  lib.  vi.  Colatur,  capt. 
unc.  ii.  mane  et  bora  $ta  vefpertina.  All  this  day  and  the  following,  his 
urine  paffed  plentifully,  with  a  large  fediment ;  the  fwellings  diminiflied, 
and  his  cough  and  breathing  were  eafier.  In  the  evening  of  the  26th, 
while  I  fat  by  him,  he  furprifed  me  with  putting  his  wrift  into  my  hand 
to  feel  his  pulfe,  which  was  full,  ftrong,  flow,  and  equal ;  but  two  hours 
after,  I  could  again  feel  no  more  than  the  very  weak  trembling  I  for- 
merly mentioned. 

The  27th  the  purgative  bolus  was  repeated.  On  the  28th,  his  pulfe 
returned,  and  continued  afterwards  firm  and  ftrong,  till  he  recovered  his 
former  health ;  which  he  did  in  a  little  time,  by  the  ufe  of  the  medica- 
ted wine,  pectoral  mixture,  and  the  purgative  fometimes  repeated. 

About  a  month  after,  having  got  the  cold  again,  his  fymptoms  began 
to  return  with  the  fame  ftate  of  his  pulfe :  but  upon  taking  the  former 
emetic  and  the  purgative,  they  went  off ;  and,  to  prevent  a  fecond  re- 
lapfe,  he  got  ftrengthening  chalybeate  medicines,  with  the  flimulating 
gums,  for  fome  time. 

In  the  beginning  of  January  1732,  he  was  again  attacked  with  the 
afthma,  and  want  of  pulfe ;  which  were  removed  with  two  dofes  of  the 
purgative.  After  a  cough,,  which  continued  fome  days  in  the  beginning 
of  February,  his  pulfe  could  not  be  felt  during  twenty-four  hours ;  but  it 
returned  after  the  operation  of  a  purgative  bolus. 

Soon  after  my  patient  retired  to  the  country,  where  he  has  continued 
in  very  good  health ;  and  being  lately  in  town,  revifed  this  account  of 
his  cafe,  and  allowed  me  to  communicate  it. 


N°  38. 


An   ESSAY   on  the  JAUNDICE. 

WHERE  theories  are  only  applied  to  the  refolution  of  fome  fpecula- 
tive  queftion,  it  is  of  ufe  to  expofe  the  falfe  colouring  ;  but  where 
they  are  employed  to  explain  the  nature  of  difeafes,  and  either  imme- 
diately, or  by  very  ipecious  confequences,  are  introduced  to  influence 
the  therapeutic  part  of  phyfic,  they  ought  to  be  thoroughly  examined, 
that  we  may  either  have  a  valuable  truth  confirmed,  or  the  world  may 
be  put  out  of  the  hazard  of  being  feduced  by  a  dangerous  error.  It  is 
with  a  view  of  being  ferviceable  this  way,  that  I  propofe  to  examine  the 
caufes  of  a  very  common  difeafe,  the  Jaundice,  which  is  treated  of  by 
the  generality  of  fyftematic  authors  in  phyfic  in  a  manner  that  is  capable, 
in  my  opinion,  of  being  attended  with  bad  confequences. 

One  of  the  mofl  frequent  caufes  of  a  jaundice  is  faid,  by  fome  authors 
of  the  greateft  reputation,  to  be  an  obstruction  of  the  extreme  capillary 
veftels  of  the  liver  ;  and  this  obftruction  may,  according  to  them,  depend 
on  inflammation,  fcirrhus,  pituita,  &c.  I  fufpect,  on  the  contrary,  that 
no  obftructions  in  the  extreme  branches  of  the  hepatic  blood-veftels  are  ca- 
pable of  producing  this  difeafe^  unlefs  in  fome  particular  cafes  where  they 
may  act  as  a  remote  caufe  ;  of  which  I  fhall  have  occafion  to  make  men- 
tion afterwards. 

I  would  found  this  negative  proof  on  the  nature  of  all  the  fecreted  li- 
quors ;  which  never  appear  in  the  compound  mafs  of  our  fluids,  but  only 
begin  to  difplay  their  different  properties  after  they  are  feparated  from  the 
other  juices  by  the  fecerning  organs  ;  and  even  then  they  do  not  feem 
to  partake  of  the  qualities  generally  afcribed  to  them,  and  by  which  they 
are  known,  until  they  are  farther  prepared,  and  are  thrown  into  fome 
large  canals,  where  their  quantity  gives  us  an  opportunity  of  examining 
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them.  If,  after  they  are  thus  fecerned  and  prepared,  they  be  again 
mixed  with  the  other  liquors,  without  undergoing  fome  new  change  in 
their  compofition,  they  do  indeed  evidently  mew  themfelves  by  their  ef- 
fects. Since  then  the  particles  fit  for  the  compofition  of  any  of  our  li- 
quors cannot  be  faid  to  enjoy  the  properties  of  fuch  liquors,  I  .cannot 
fee  why  thofe  that  enter  into  the  compofition  of  bile  mould  be  fuppofed 
to  produce  the  effect  of  bile,  without  having  been  ever  feparated.  We 
fee  plainly,  on  the  ftoppage  of  the  fecretions  of  other  liquors  whofe  co- 
lour, fmell,  and  tafte,  are  capable  of  making  us  diftinguifh  them,  that 
they  do  not  feem  to  mow  themfelves  in  their  natural  form  any  where  elfe. 
Thus,  for  inftance,  in  an  hydropic  perfon,  whofe  urine  is  fuppreffed 
by  the  compremon  or  obftruction  of  the  velfels  of  the  kidneys,  and  whofe 
belly  and  tunica  celluhfa  are  thence  greatly  diftended,  we  do  not  find  that 
the  waters  extravafated  into  thefe  cavities  have  the  real  marks  of  urine 
in  them ;  nay,  in  the  difcharges  of  the  fkin  and  kidneys,  which  are  fo 
fuccedaneous  to  each  other,  we  cannot  obferve  urine  drilling  through  the 
fkin,  nor  any  thing  like  fweat  in  the  liquor  difcharged  from  the  bladder. 
From  thefe,  and  other  fuch  examples,  I  mould  imagine  an  obftruction  of 
the  blood-veffels  of  the  liver,  confidered  only  as  fuch,  to  be  incapable  of 
mixing  bilious  particles  with  the  other  fluids  that  are  to  circulate  through 
the  whole  fyftem  of  velfels ;  and  therefore  incapable  of  producing  a. 
jaundice. 

But  feeing  reafoning  a  pqfteriori  is  much  more  convincing  in  fuch  mat- 
ters than  any  other,  I  would  next  obferve,  that  if  particles  fit  for  compo- 
sing bile  were  fuppofed  capable  of  producing  all  the  effects  of  bile,  ic 
would  then  neceffarily  follow,  that  whenever  fuch  particles  were  fent  in 
large  quantities  from  the  vena  portarwn  into  the  vena  cava^  a  jaundice 
would  be  formed ;  confequently  this  always  would  happen  when  any  con- 
fiderable  obftruction  is  made  in  the  liver.  Daily  practice,  and  heaps  of 
obfervations  handed  down  to  us,  fhow,  however,  that  violent  inflamma- 
tions and  great  abfcefFes  have  been  in  the  liver,  and  that  the  whole  bowel 
has  been  fcirrhous,  without  any  appearance  of  a  jaundice.  The  ex- 
amples are  fo  numerous,  I  need  not  quote  authors :  See  only  Bonetus's 
Collections.    The  conclufion,  therefore,  that  neceffarily  follows  from 
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thefe  facts,  is  in  the  negative  to  the  allowing  obftructions  to  be  an  im- 
mediate caufe  of  the  jaundice. 

It  may  be  alleged,  that  hitherto  I  have  too  abftractedly  confidered  ob- 
ftructions as  a  ftop  put  to  the  paifage  of  the  liquors  through  the  extreme 
veffels ;  whereas  I  ought  to  have  had  regard  to  the  neceflary  confequen- 
ces  of  fuch  an  obftruction,  which  it  may  be  thought  would  folve  all  the 
phenomena  upon  my  own  principles.  Thefe  confequences  are  the  dif- 
tenfion  of  the  obftructed  canals,  and  the  compremon  they  muft  make 
upon  the  adjacent  parts  ;  among  which  there  muft  be  feveral  that  contain 
the  bile  that  has  been  fecerned,  which  will  therefore  be  forced  back  again 
into  the  blood-veffels  to  occafion  a  jaundice. 

That  I  may  give  my  opinion  diftinctly  on  this  fubject,  it  will  be  necef- 
fary  to  confider  the  different  parts  of  the  liver  where  fuch  an  obftruction 
may  be  feated. 

If  the  obftruction  is  made  in  the  concave  fide  of  the  liver,  in  parts 
lituated  near  to  the  large  biliary  duels,  and  if  the  fwelling  is  very  great, 
I  lhall  allow  it  may  ftop  the  paftage  of  the  bile  into  the  gut,  and  fo  may 
ferve  as  a  remote  caufe  of  the  jaundice.    I  am  not  however  convinced, 
that  this  effect  will  follow  from  the  compremon  of  the  hepatic  ducts, 
unlefs  the  cyftic  bile  be  alfo  prevented  from  flowing  into  the  duodenum. 
My  grounds  of  doubting  whether  the  hepatic  bile  can  occafion  this  difeafe, 
are  the  following.  Both  by  the  tafte  of  the  liver  at  fome  diftance  from  the 
gall-bladder,  and  by  trials  made  of  the  hepatic  bile  when  collected,  we 
plainly  find  it  to  be  a  very  mild  liquor,  with  a  very  fmall  proportion  of 
the  proper  bilious  particles.    Next,  we  fee  moil  of  the  drains  of  the  body 
capable  of  tranfmitting  bilious  particles  along  with  their  other  fluids  : 
Thus  the  fpittle  of  icteric  people  is  bitter;  and  their  urine,  and  fometimes 
their  fweat,  tinges  linen  yellow.    Laftly,  the  quantity  of  bile  conftantly 
refunded  to  the  mafs  of  blood  along  with  the  finer  parts  of  our  food  is 
confiderable,  and  probably  fome  of  it  has  not  its  compofition  changed  by 
the  force  of  digeftion ;  yet  there  is  no  appearance  of  its  mixture  in  a  na- 
tural ftate.     From  thefe  obfervations,  one  would  be  apt  to  fufpect  the 
bilious  lymph  of  the  liver  to  be  capable  of  gradually  mixing  with  the. 
blood,  without  manifefting  itfelf,  efpecially  fince  it  can  fo  quickly  be  fent 
out  of  the  body  by  the  excretories  ;  nay,  though  this  fhould  not  happen, 
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we  can  fcarce  fuppofe  fuch  a  high  colour,  ftrong  tafte,  and  violent  effects, 
fo  quickly  produced  by  the  hepatic  bile,  as  is  daily  feen  on  the  firft  dif- 
covery  of  the  jaundice.  To  thefe  arguments  might  be  added  the  defici- 
ency of  proper  obfervations  or  experiments  to  prove  the  jaundice  pro- 
duced without  the  cyftic  bile. 

When  obftructions  of  any  kind  occafion  a  tumour  any  confiderable 
way  within  the  liver  near  the  branches  of  the  porus  biliarius,  it  may  in 
part  ftop  the  courfe  of  the  bile  in  thefe  branches,  from  which  it  may  be 
taken  up  by  the  ramifications  of  the  vena  cava:  But  the  confequences  of 
fuch  bile  will  be  of  fo  much  lefs  effect  towards  creating  a  jaundice  than 
in  the  foregoing  fuppofition,  as  the  quantity  of  bile  hindered  from  flow- 
ing to  the  common  duct  is  lefs ;  and,  in  confirmation  of  this  not  being  an 
adequate  caufe  to  produce  this  difeafe,  we  have  numerous  examples  of 
tumours  of  all  forts  obferved  in  the  liver  upon  diffection  of  bodies  that 
had  no  icteric  fign. 

In  refpect  of  both  the  fuppofitions  I  have  made,  it  is  to  be  remarked, 
that  a  confiderable  tumour  muft  be  formed,  before  the  fides  of  the  biliary 
canals  inclofed  in  their  ligamentous  fheath  can  be  comprefiTed  fufficiently 
to  have  the  effects  which  I  have  granted ;  and  when  the  tumour  is  large 
enough,  it  muft  firft  ftraiten  the  branches  of  the  vena  port  arum,  which  are 
larger  than  the  contiguous  biliary  ducts  :  therefore,  before  thefe  fuffer, 
the  quantity  of  bile  fecerned  muft  be  much  diminifhed ;  and  if  the  lefTen- 
ing  of  this  liquor  is  in  the  fame  proportion  with  the  ftraitening  of  the 
vefTels,  the  bile  will  pafs  ;  if  the  ducts  cannot  tranfmit  all  of  it,  the  quan- 
tity interrupted  will  be  but  fmall,  and  its  effects  will  be  little. 

The  laft  fuppofition  neceflary  to  make,  is  the  obftruction  of  the  vefTels 
remote  from  the  larger  biliary  ducts,  where,  the  tubuli  being  fmall,  a  lefs- 
diftenfion  of  the  obftructed  canals  will  have  greater  effect  on  them.  From 
what  has  been  already  faid,  it  will  feem  a.t  leaft  neceffary  to  fuppofe  the 
obftruction  pretty  univerfal  through  the  liver,  in  order  to  obtain  fuch  a 
confequence  as  is  commonly  difputed  for.  But  then  it  is  alfo  obvious, 
that  the  obftructed  vefTels  are  the  very  canals  that  ought  to  fupply  the  li- 
quor which  is  to  be  fecerned ;  and  therefore  the  fecretion  will  be  pre- 
vented, which  is  alfo  brought  about  by  the  compreflion  which  the  tume- 
fied vefTels  make  on  the  fmall  tubes  from  which  the  biliary  canals  rife,. 

that 
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that  is,  on  the  fecerning  organs  themfelves.  If  then  there  is  any  truth  in 
what  I  argued  for,  of  unfecerned  particles,  which  might  prove  proper 
enough  materials  for  compofing  bile,  not  being  capable  of  caufing  a  jaun- 
dice, though  they  continue  mixed  with  our  mafs  of  blood,  it  will  follow, 
that  neither  on  this  third  fuppofition  will  a  jaundice  be  produced.  Nor 
will  it  be  amifs  to  fupport  this  reafoning,  by  repeating  the  mention  of 
the  many  examples  recorded  of  the  liver  being  entirely  fcirrhous  or  fuppu- 
rated,  without  the  perfons  ever  having  a  jaundice. 

This  view  of  obflructions  in  different  parts  of  the  liver,  give,  I  ima- 
gine, fome  reafon  to  think  fuch  a  caufe  unfit  to  produce  a  jaundice,, 
whatever  other  bad  effects  fuch  obflructions  may  have  in  diflurbing  the 
animal  ceconomy. 

Whatever  fate  attends  the  doctrine  of  obflructions  of  the  liver,  mufl 
affect  the  practice  of  curing  the  jaundice;  and  if  this  difeafe  is  fo  far  from 
having  obflructions  for  a  frequent  caufe,  that  they  cannot  occafion  it9 
then  deobjlruent,  aperient,  refolvent,  EsY.  medicines,  and  their  different 
claffes,  adapted  to  the  particular  nature  of  the  obflructing  matter,  will  ap- 
pear to  be  rather  contrived  for  removing  or  mitigating  lome  concomi- 
tant fymptoms  and  palliating  fome  effects  of  the  jaundice,  than  defigned 
to  make  a  radical  cure  of  the  diflemper. 

By  what  has  been  above  hinted,  it  will  be  readily  conceived,  that  the 
only  caufe  I  would  argue  for  as  capable  of  producing  a  jaundice,  is  the 
flopping  of  the  bile  in  the  duclus  communis  choledochus,  or  in  the  cyflic  duct, 
and  perhaps  in  the  he  patic  ducts  of  fome  few  perfons  whofe  hepatic  bile 
is  much  flronger  than  it  commonly  is  found. 

Such  an  obflruction  may  depend  on  a  great  variety  of  caufes,  fuch  as 
large  tumours  or  abfceffes  in  the  concave  part  of  the  liver,  or  in  any 
othe*-  parts  in  the  neighbourhood  of  the  large  ducts ;  violent  inflamma- 
tions, or  other  tumours,  in  the  courfe  of  thefe  ducts ;  the  growing  together 
of  their  fides;  violent  fpafms  in  the  duodenum,  by  poifons,  or  in  the  hy- 
fleric  diforders  ;  very  great  inflammations  and  diflenfions  of  that  gut, 
which  often  have  the  appearance  of  colics ;  and  principally  flones  or  con- 
cretions falling  down  from  the  gall-bladder. 

Practical  anatomifls  fufficiently  fhow,  how  frequently  concretions  are  to 
be  found  here;  fcarce  any  of  thofe  who  have  handed  down  what  they  ob- 
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ferved  in  directing  human  bodies,  have  omitted  to  give  hiftories  of  this 
kind.  Only  remark  what  a  great  variety  are  defcribed  by  Morgagni  (a)  : 
And,  in  another  book,  Bonetus's  Sepulchred  Anat.  we  read  a  collection  of  nu- 
merous examples  of  this  difeafe,  the  jaundice,  proceeding  from  this  caufe, 
ftones ;  and  feveral  of  the  greater!;  practifers  in  phyflc  have  have  taken  notice 
of  ftones  pafling  commonly  when  the  jaundice  was  going  off.  On  thefe 
accounts  it  is  furprifing,  fo  little  regard  is  had  now-a-days  to  thefe  con- 
cretions, in  the  aetiology  and  cure  of  this  difeafe,  as  to  find  them  men- 
tioned only  en  pajfant  as  a  pomble  caufe,  without  any  directions  to  en- 
deavour their  expulfion  in  completing  the  cure;  which  I  can  only  attribute 
to  their  being  patted  unobferved,  becaufe  of  the  troublefome  difagreeable 
office  of  fearching  for  them. 

Let  us  with  all  this  confider,  how  exactly  the  falling  down  of  a  ftone 
from  the  gall-bladder  into  the  duct,  explains  all  the  phenomena  that 
commonly  happen  in  the  jaundice,  which  no  other  caufe  will  do,  and  we 
fhall  have  reafon  to  look  on  concretions  as  a  much  more  frequent  caufe 
of  this  difeafe  than  is  generally  thought.  If  a  fmall  ftone  falls  into  the 
duct,  a  considerable  mare  of  the  bile  may  ftill  pafs;  and,  though  the  pa- 
tient's urine  becomes  higher  coloured,  the  fkin  remains  untinged;  the 
gall-bladder  gradually  is  filled  with  bile,  which  gives  a  fenfe  of  weight  in 
the  right  hypochonder;  the  fecretion  is  diminifhed  in  the  liver  by  the 
greater  refiftance  now  made  to  the  evacuation  of  the  bile ;  and  the  quan- 
tity of  blood  returned  to  the  vena  cava  is  greater,  which  makes  a  fulnefs 
in  all  the  veffels  of  the  body,  giving  the  fenfe  of  repletion  and  laftitude,  with 
an  inclination  to  fleep.  When  a  large  enough  quantity  of  bile  regurgi- 
tates, the  jaundice  appears  ;  and,  according  to  the  change  of  fituation  of 
the  ftone,  the  difeafe  will  have  remiffions  or  increafe.  If  the  concretion 
is  fo  large  as  to  prefs  on  the  fides  of  the  duct,  it  occafions  pains  about  the 
lower  part  of  the  ftomach.  If  the  irritation  it  makes  is  great,  the  pains 
become  more  acute  and  lancinating;  and  the  ftomach  fympathizing, 
as  in  the  calculus  renum,  the  patient  vomits.  If  this  irritation  continues, 
the  part  where  the  ftone  flicks  will  be  inflamed,  and  the  neighbouring 
parts  foon  come  alfo  to  be  affected.  By  the  inflammation  arid  pain, 
a  fever  may  be  raifed.    When  the  ftone  obftructs  the  duct  entirely,  the 
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fxcrements  cannot  be  tinged  yellow;  nor  will  the  inteftines  do  their 
duty,  becaufe  of  the  defed  of  bile,  which,  being  reaffurned  into  the  mafs 
of  blood,  tinges  the  urine,  fkin,  eyes,  &c.  When  the  ftone  falls  quickly 
into  the  duel:  and  totally  obftruds  it,  the  perfon  becomes  fuddenly  ideric, 
If  the  ftone  is  foon  pufhed  forwards  into  the  inteftine,  the  difeafe  is  as  foon. 
removed  by  the  paffage  of  the  bile  being  again  free.  If  more  ftones  fuc- 
ceed  each  other  foon,  the  difeafe  will  appear  to  have  had  remiffions.  If 
there  is  any  confiderable  interval  between  their  falling  down,  fo  many 
periodical  returns  will  be  made  of  the  difeafe.  A  diarrhoea  often  cures 
this  difeafe,  or  rather  a  diarrhoea  is  the  confequence  of  the  cure ;  for  as 
foon  as  the  concretion  falls  into  the  gut,  the  bile  that  was  dammed  up 
follows  in  a  great  ftream,  and  occaflons  the  diarrhoea,  at  which  time  the 
ftone  or  ftones  will  be  found  among  the  faeces. 

Concretions  not  only  exadly  thus  account  for  the  appearances  of  the 
jaundice,  but  by  them  only  the  efFeds  of  feveral  plain  antecedent  caufes 
can  be  underftood.  This  difeafe,  for  example,  has  been  brought  on  by 
violent  anger,  riding,  reaching  to  vomit,  fits  of  an  ague,  and  feveral 
other  convulfions  or  agitations  of  the  body,  which  we  cannot  imagine  to 
be  any  other  reafonable  way  produced,  than  by  a  ftone's  being  pufhed 
down  by  thefe  {hocks  of  the  body  into  the  dud  from  the  gall-bladder, 
where  it  lay  floating  before.  Which  leads  me  naturally  to  think  phy(i<- 
cians  frequently  liable  to  be  deceived,  when  they  fuppofe  fpafms,  inflam- 
mations, colics,  acrid  ingefta,  &c.  bringing  on  a  jaundice,  by  the  fole 
conftridion  of  the  biliary  dud,  without  the  help  of  any  concretion :  for 
in  thefe  cafes,  either  the  caufes  could  not  be  fo  permanent,  e,  g,  the 
fpafms  would  not  continue  fo  long  as  the  difeafe  does;,  or  thefe  caufes 
feem  not  capable  to  bring  on  the  difeafe  fo  foon  after/  their  own  appear- 
ance, fuch  is  the  inflammation  ;  and  if  the  difeafe  was  owing  to  feveral 
of  the  caufes  mentioned,  it  would  not  go  ofF fo  foon  as  frequently  it  does. 
It  is  much  eafier,.  therefore,  to  conceive,  how  fuch  forcible  caufes  bring 
down  a  concretion,  which  proves  the  immediate  caufe  of  the  difeafe. 

If  then  ftones  are  found  moft  frequently  to  give  rife  to  this  difeafe, 
without  the  acceffion  of  any  of  thefe  other  caufes  which  I  have  accounted 
capable  of  producing  a  jaundice;  and  if  thefe  other  caufes  are  fo  well  rif- 
ted for  bringing  down  loofe  concretions,  fo  often  to  be  met  with  in  the 
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gall-bladder ;  it  will  follow,  that  the  firft  thing  a  phyfician  ought  to 
confider,  when  called  to  an  icteric  patient,  is,  whether  any  other  caufe 
manifeftly  fhews  itfelf  without  any  indications  of  a  {lone ;  and  according 
to  the  particular  nature  of  that  morbid  caufe,  he  muft  prefcribe  :  but  if 
either  the  fymptoms  of  a  (tone's  being  engaged  in  the  biliary  pafTages  are 
blended  with  the  others,  or  if  there  is  not  evident  reafon  for  not  fufpect- 
ing  ftones  to  have  any  fhare  in  occasioning  the  difeafe,  which  feldom  will 
happen,  particular  regard  is  to  be  had  to  fuch  concretions  in  the  indica- 
tions of  cure. 

I  know  it  has  been  objected  to  the  notion  of  bilious  concretions  fo  often 
producing  a  jaundice,  that  in  icteric  bodies  no  ftones  have  been  found  in 
the  ducts  though  fought  after,  and  in  other  bodies  ftones  have  been  feen 
fixed  in  the  ducts  without  any  preceding  jaundice.  To  the  former  ob- 
jection, it  may  be  anfwered,  that  I  have  already  allowed  other  caufes  to 
be  capable  of  giving  rife  to  this  difeafe  ;  and  many  cafes  can  be  fuppofed, 
where,  though  ftones  occafion  it,  yet  we  cannot  expect  they  ftiould  be 
found.  To  name  one  inftance  among  many,  if  an  exhaufted  patient 
mould  die  by  the  diarrhoea,  which  fo  frequently  comes  on  when  the  con- 
cretions drop  into  the  gut,  it  would  be  in  vain  to  expect  to  find  them. 
The  other  objection  will  as  little  prove  what  is  intended  by  it,  unlefs  fe- 
veral  other  particular  circumftances  are  accurately  obferved ;  as,  for  in- 
ftance, If  the  ftone  was  lodged  in  the  duct  long  enough  to  occafion  the 
difeafe,  or  if  it  has  been  only  forced  down  by  the  agonies  of  death  :  If  it 
is  large  enough,  and  fo  fituated  as  to  hinder  the  courfe  of  the  bile ;  or  if 
it  ftill  might  allow  this  liquor  to  pafs  :  If  the  liver  is  found,  and  fit  to  fe- 
cern  good  bile  ;  or  if  it  is  otherwife  difeafed,  and  has  either  performed 
little  or  no  fecretion,  or  has  feparated  a  liquor  different  from  bile.  For 
if  thefe  circumftances  come  out  in  the  latter  of  the  alternate  ways  I  have 
propofed  them,  this  obfervation  will  have  no  weight  as  an  objection. 

But  to  return  to  the  method  of  cure :  I  have  already  given  reafons  why 
I  think  phyficians  are  to  act,  in  far  the  greater  number  of  icteric  cafes, 
with  a  view  to  ftones  that  are  to  be  expelled  :  and  this  will  ftill  appear 
more  neceflary  upon  reconfidering  the  other  caufes,  feveral  of  which  do 
not  admit  of  a  cure,  or  at  moft  we  can  promife  very  little  upon  our  fuc- 
ce£  in  treating  them  j  fuch  are  all  large  tumours  fituated  near  the  great 
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Miliary  du£ts,  poifons,  &e.  If  thefe  therefore  are  cut  off,  and  if  moft  of 
the  other  caufes  do  not  diftinguifh  themfelves  fufficiently  from  concre- 
tions, it  will  not  be  thought  improper  to  affirm,  that  jaundice  ought  to  be 
treated,  rather  more  than  can  be  faid  of  any  other  difeafe,  with  one  ge- 
neral indication  of  expelling  ftones  ;  and  the  fpafms,  inflammations,  tu- 
mours, &c.  are  only  to  be  looked  on  as  fo  many  concomitant  fymptoms, 
to  which  regard  is  indeed  to  be  had  in  the  management  of  the  patient, 
while  the  main  indication  is  to  be  purfued ;  and  medicines  are  to  be  ap- 
plied in  very  near  the  fame  form  and  intention  as  are  ufed  in  cafes  of 
ftones  lodged  in  the  ureters,  which  bear  a  very  ftrong  analogy  to  the  fub~ 
ject  which  I  have  juft  now  treated  o£ 
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DESCRIPTION  and  USES 

OF  THE 

INTESTINUM  DUODENUM. 

ANatomists  having  generally  copied  Vefalius's  (a)  defcription  and 
picture  of  the  intejiinum  duodenum,  which  appeared  to  me  very 
faulty,  I  caufed  the  engraver  draw  that  inteftine  in  its  natural  lituation 
feveral  years  ago  *.  Since  that  time,  I  have  read  two  authors,  Santorini  (b) 
and  Window  (<:),  who  have  defcribed  this  gut  more  accurately  than  Ve- 
falius  :  but  neither  of  them  having  given  any  figure  of  the  parts,  and  my 
defcription  differing  confiderably  from  theirs,  as  will  appear  upon  com- 
paring them,  I  refolved  to  fend  you  this  paper,  that  the  exact  fituation  of 
this  inteftine  might  be  more  generally  known ;  by  which  many  pheno- 
mena in  the  animal  ceconomy  and  difeafes  may  be  underftood  and  ex- 
plained. 

From  the  pylorus,  which  is  raifed  upwards  and  backwards  from  the 
ftomach,  the  duodenum  defcends  obliquely  to  the  right  fide,  with  the 
anterior  lamella  of  the  omentum  fixed  to  its  inferior  part,  and  the  little 
omentum  proceeding  from  the  oppofite  part  to  connect  it  to  the  liver. 
After  this,  the  duodenum  is  involved  for  about  an  inch  and  a  half  in  a 
doubling  of  the  omentum,  and  then  enters  into  the  duplicature  of  the 

mefocolon, 

(a)  De  Corp.  Hum.  Fabric,  lib.  5.  cap.  4.        {b)  Obferv.  Anat.  cap.  9.  fe£t.  7. 
*  Originally  publifhed  in  the  Edin.  Med.  Effays,  being  art.  xi.  of  Vol.  IV. 
(<:)  Expofition.  Anat.  traite  du  bas  ventre,  feet.  105.  &c. 
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xnefocolon,  where  it  cannot  be  feen  without  diffe&ing  away  that  fatty 
membrane.  It  defcends  in  this  cellular  fheath  till  it  is  almoft  contiguous 
to  the  great  fac  of  the  colon,  which  properly  is  the  human  cascum.  In 
this  defcent  the  colon  lies  before  it ;  the. biliary  duel,  hepatic  artery  and 
nerve,  vena  portarum,  and  emulgent  veflels,  are  behind  it ;  the  liver,  gall- 
bladder, and  right  kidney,  are  on  its  right  fide,  and  the  pancreas  is  on 
the  left.  This  gut  makes  feveral  turns  in  this  progrefs  ;  for  it  is  raifed 
into  a  convexity  forwards,  where  it  paffes  before  the  veffels  of  the  liver. 
Immediately  after,  it  bends  backwards,  and  to  the  right  lide,  till  it  ap- 
proaches the  right  kidney ;  and  then  turns  forward,  and  a  little  to  the  left, 
in  its  courfe  towards  the  great  fac  of  the  colon.  The  duodenum  then 
makes  a  considerable  curve  to  the  left  lide,  where  it  is  involved  in  a  cel- 
lular fubftance,  which  may  be  looked  on  as  the  common  root  of  the  me- 
fentery and  mefocolon,  through  the  membrane  of  which  it  may  be  feen 
commonly,  even  in  very  fat  bodies,  without  any  difTection.  In  the  con- 
cave left  fide  of  this  curve,  the  thick  extremity  of  the  larger  pancreas  and 
the  little  pancreas  are  lodged ;  the  fuperior  mefenteric  artery  and  vein 
coming  through  the  notch  between  the  larger  and  lefler  pancreas  hang 
loofe  before  the  gut  here  j  and  the  duclus  communis  cholidochus,  after  paf- 
fing  behind  the  gut  a  little  higher,  unites  commonly  with  the  pancreatic 
duel,  very  little  above  the  loweft  part  of  the  curve ;  and  after  pamng  ob- 
liquely through  the  coats  of  the  gut,  the  two  duels  open  by  one  common 
orifice  in  the  pofterior  part  of  the  duodenum.  After  the  curve  juft  now 
defcribed,  the  duodenum  is  involved  in  the  root  of  the  me  fentery,  and 
mounts  obliquely  within  it  towards  the  left  fide,  with  the  vena  cava  be- 
hind it ;  and  after  a  courfe  of  about  four  inches  there,  rifes  forwards,  to 
acquire  a  proper  mefentery,  or  to  commence  jejunum;  the  membranes  of 
the  root  of  the  mefentery  feeming  to  make  a  ring  at  which  the  gut  comes 
out,  though  they  are  really  continued  on  the  inteftine,  and  form  its  ex- 
ternal membranous  coat. 

That  the  duodenum  may  be  all  expofed  to  view,  without  changing  its 
natural  fituation  in  a  body  lying  fupine,  it  is  necefTary  to  cut  through  the 
great  arch  of  the  colon  below  the  bottom  of  the  ftomach ;  and  after  turn- 
ing the  cut  extremity  of  the  left  fide  over  on  the  left  fhort  ribs,  to  take 
hold  of  the  other  extremity  of  the  colon  j  and  having  feparated  it  with  a 
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pair  of  fciffars  from  the  ftomach  and  liver,  taking  away  with  it  as  much 
of  the  omentum  and  mefocolon  as  obftruct  the  view  of  the  duodenum 
and  pancreas,  to  lay  it  likewife  on  the  right  loin.  When  the  colon  is  re- 
moved, obferve  where  the  roots  of  the  mefentery  and  mefocolon  cover  the 
duodenum  fo  much  as  to  prevent  your  feeing  its  courfe  :  at  fuch  places 
cut  thefe  membranes  with  a  very  (harp  fcalpel,  directing  the  incifions  ac- 
cording to  the  length  of  the  gut,  and  then  cautioufly  feparate  the  mem- 
branes to  each  fide,  till  all  the  inteftine  is  in  view.  Laftly,  draw  the  fmall 
guts  gently  down,  raife  the  liver,  and  fufpend  the  fundus  of  the  ftomach 
as  much  as  is  neceffary  to  allow  a  full  view  of  the  whole  courfe  of  the 
duodenum. 

Thofe  who  have  ever  diffected  the  human  body,  muft  be  fenfible  how 
difficult  it  is  to  lay  the  duodenum  of  an  adult  all  in  view,  without  di- 
fturbing  its  fituation ;  and  the  tafk  of  keeping  all  the  parts  in  the  fame 
fit  pofture  till  a  painter  delineates  them,  is  {till  much  greater  :  Therefore, 
though  the  preceding  defcription  is  taken  from  the  adult  body,  I  chofe 
to  lay  the  body  of  a  foetus,  which  I  had  preferved  feveral  years  in  acidu- 
lated fpirit  of  wine,  before  the  engraver,  to  draw  the  picture  from  ;  and 
afterwards  I  compared  this  picture  with  feveral  adult  bodies,  to  make 
fure  of  there  being  no  effential  difference. 

In  Plate  VI.  fig.  8.  are  reprefented, 

AA  the  liver,  larger  proportionally  than  in  the  adult,  and  raifed  fo  that 
its  concave  fide  is  in  view. 

B  The  umbilical  vein  entering  the  liver. 

This  vein  is  commonly  defcribed  and  painted  as  patting  to  the  venapor- 
tarum,  without  fending  off  any  branches  :  but  in  all  the  human  fcetufes 
or  young  children  which  I  have  diffected,  after  their  veffels  were  injected, 
I  always  faw  the  umbilical  vein  giving  off  veffels  to  the  liver,  in  its  paf- 
fage  through  it  towards  the  vena  portarum. 

C  The  gall-bladder  full  of  bile,  of  a  more  pyriform  fhape  than  it  is 
for  ordinary  in  an  adult. 

D  The  ftomach  diftended  with  air. 

E  The  remains  of  the  omentum. 

FF  The  extremities  of  the  divided  arch  of  the  colon  laid  to  each  fide. 

G  The 
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G  The  pylorus  where  the  duodenum  begins,  and  the  little  omentum 
connects  it  to  the  liver.  From  this  to  H  it  is  covered  by  the  omentum. 
Between  H  and  I  this  gut  is  lodged  in  the  cellular  fubftance  of  the  mefo- 
colon,  thence  to  K  it  is  covered  by  the  common  root  of  the  mefocolon 
and  mefentery.  It  runs  involved  in  the  mefentery  to  L,  where  there  is 
an  appearance  of  a  ring ;  but  inftead  of  being  turned  down  afterwards, 
as  here  reprefented,  becaufe  of  the  guts  being  drawn  fo  much  down  to 
have  a  full  view  of  the  duodenum,  this  gut  makes  the  curvature  delinea- 
ted in  fig,  9. 

M  The  large  pancreas  with  its  duel,  which  is  more  hid  by  the  ftomach 
in  an  adult. 

N  The  little  pancreas  with  its  duel. 

O  The  meferaic  artery  and  vein  cut  as  they  pafs  in  the  niche  between 
the  larger  and  lefler  pancreas. 

P  The  duBus  communis  cholidochus  appearing  on  the  left  fide  of  the  gut, 
where  it  is  about  to  join  the  pancreatic. 

Q^The  right  kidney. 

R  The  fmall  guts. 

From  the  defcription  of  the  duodenum,  it  muft  appear,  1 ,  That  fince 
it  is  involved  in  the  cellular  fatty  fubftance  of  the  omentum,  mefocolon, 
and  mefentery,  without  having  the  firm  external  membrane  braced  upon 
it  as  the  other  guts  have,  it  muft  therefore  more  eafily  yield  to  any  di- 
ftending  force :  and  having  the  whole  fub fiances  thrown  into  the  fto- 
mach with  the  bile  and  pancreatic  juice  poured  into  it,  it  muft  receive 
more  than  any  other  interline  ;  and  then  whatever  enters  it  muft  go  out 
with  fome  difficulty,  becaufe  its  extremity  next  to  the  jejunum  is  fixed 
in  a  courfe  almoft  perpendicular  upwards.  So  that,  upon  the  whole,  it 
is  no  wonder  that  this  inteftine  is  frequently  found  of  fo  much  larger  dia- 
meter than  the  other  guts,  as  to  be  called  nentriculus  fuccenturlatus  by  fe- 
veral  authors. 

2.  The  afcending  courfe  of  the  extremity  of  this  gut,  and  the  influx  of 
the  bile  and  pancreatic  liquor  into  the  molt  depending  part  of  it,  where 
the  food  mult  make  the  longeft  flop,  are  wifely  contrived,  both  for  the 
more  eafy  influx  of  thefe  liquors,  and  for  a  fufficient  quantity  of  them 
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being  mixed  with  the  food,  to  perform  well  the  necefTary  offices  for  which 
they  are  defigned  in  digeflion. 

3.  A  pendulous  inteftine  here  would,  in  our  erect  poflure,  have  drawn 
the  ftomach  out  of  its  due  fituation,  and  might  have  twifled  or  over- 
flretehed  the  biliary  and  pancreatic  duels,  fo  as  to  have  flopped  the  courfe 
of  the  liquors  in  them ;  and  therefore  it  is  fo  firmly  tied  down  in  its 
whole  courfe,  that  it  cannot  change  its  fituation. 

The  duodenum  of  brutes  is  likewife  placed  in  fuch  a  manner  as  to  an- 
fwer  the  fame  ufeful  purpofes ;  though  in  many  of  them  this  gut  would 
appear  to  one  who  does  not  confider  the  different  pofhures  and  way  of  life 
of  animals,  to  be  fituated  in  an  oppofite  manner  to  the  human  body.  To 
fhow  how  general  this  contrivance  is,  I  fhall  curforily  mention  a  few  ex- 
amples. 

Apes,  whofe  poflure  is  for  mofl  part  erect,  or  nearly  fo,  have  thefe  parts 
difpofed  in  nearly  the  fame  way  that  man  has. 

In  dogs,  cats,  cows,  fheep,  and  mofl  other  quadrupeds  whofe  poflure 
is  horizontal,  the  pylorus  and  beginning  of  the  duodenum  are  firmly 
connected  to  the  liver ;  after  which  a  confiderable  piece  of  gut,  with  a 
mefentery,  hangs  pendulous,  and  then  the  gut  is  faflened  to  the  loins 
and  back-bone  ;  therefore  the  pendulous  part  mufl  be  lowefl  in  them. 
The  biliary  duel:  opens  into  the  duodenum  where  it  is  tied  to  the  liver. 
The  pancreas  is  long,  and  lodged  in  the  mefentery  along  the  pendulous 
gut,  and  its  duel  is  near  the  middle  of  that  gland. 

Hens,  ducks,  geefe,  and  other  fowls,  whofe  poflure  of  body  is  neither 
erect  nor  horizontal,  but  oblique,  have  the  beginning  of  the  firfl  fmall 
gut  well  fecured  to  the  liver,  from  which  the  gut  runs  near  to  the .  po- 
dex,  and  returns  again  to  near  the  fame  place  where  it  began  at,  to  be 
again  tied  to  the  liver  ;  all  between  thefe  two  connections  being  pendu- 
lous. The  pancreas  is  fixed  between  thefe  pendulous  parts,  and  its  duels 
open  into  the  part  of  the  gut  where  it  had  returned  back  to  the  liver,  as 
the  biliary  duels  alfo  do,  but  with  a  direction  oppofite  to  the  courfe  of 
the  aliment  in  the  gut.  After  the  entry  of  thefe  ducts,  the  intefline  runs 
a  good  way  along  the  concave  part  of  the  liver  towards  the  membranous 
diaphragm,  being  fixed  to  the  liver  and  to  the  air-membrane  which  lines 
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the  abdomen.  At  length  the  gut  makes  a  curve  to  the  right  fide,  and 
takes  its  courfe  towards  the  podex. 

In  cod,  haddocks,  and  fuch  fifh,  the  excula,  which  are  efteemed  ana- 
logous to  the  pancreas  of  other  animals,  furround  the  firfl  gut,  foon  after 
it  comes  from  the  ftomach ;  and  then  the  interline  is  fattened  to  the  liver, 
where  the  biliary  duels  open  into  it. 

I  defignedly  here  leave  the  reader  to  follow  out  the  fame  contrivances 
in  this  comparative  anatomy  as  were  mentioned  in  the  human. 

If  then  we  confider  what  quantities  of  different  fubflances  enter  the 
duodenum,  fome  of  which  have  rough  hard  parts,  to  rub  violently  on 
its  fides ;  others  have  fharp  faline  particles,  to  prick  and  corrode ;  others 
are  irritating  rancid  oils ;  others,  in  their  digeflion,  generate  great  quan- 
tities of  diflending  air  ;  others,  by  their  moifture  and  watery  nature,  are 
apt  to  relax  the  fibres  ;  others,  harden  thefe  fibres  too  much  :  If,  I  fay, 
we  confider  this,  we  need  not  be  furprifed  that  this  gut,  the  duodenum, 
mould  be  more  fubject  to  maladies  than  any  of  the  reft ;  efpecially  as  it 
has  not  fuch  a  firm  covering  of  an  external  membrane,  to  affift  it  to  refift 
the  forces  overftretching  its  fibres,  as  the  other  guts  have*  And  if  the  gut 
itfelf  fuffers,  how  foon  mufl  it  difturb  many  other  functions  of  the  ani- 
mal ceconomy,  by  the  preffure  it  may  make,  when  overftretched,  upon 
fo  many  large  veffels,  nerves,  and  other  organs,  to  which  it  is  infepar- 
ably  contiguous  ;  or  by  communicating  its  afflictions  to  thofe  parts  which 
fympathize  with  it  by  means  of  the  common  origin  of  their  nerves;  or 
by  flopping  the  influx  of  thefe  two  abfolutely  necefiary  liquors,  the  bile 
and  pancreatic  juice  ? 

Any  tolerable  account  of  difeafes,  from  fuch  caufes  as  I  have  juft  now 
mentioned,  would  lead  me  far  beyond  the  bounds  of  any  effay  you  could 
admit  of ;  and  therefore  I  fhall  do  no  more  than,  with  Santorini  (a),  re- 
commend to  praclifers  to  have  fuch  in  their  view,  when  they  treat  pa- 
tients who  labour  under  difeafes  of  the  epigaflric  or  hypochondriac 
regions,  that  they  may  not  confound  thofe  which  have  their  feat  in  this 
gut  with  others  which  require  very  different  treatment.  This  is  the  more 
neceffary,  becaufe  authors  generally  take  little  or  no  notice  of  the  duode- 
num as  the  feat  or  caufe  of  any  particular  difeafe. 
{a)  Obferv.  Anatom.  cap.  9-  §  7. 
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Mifcellaneous  Remarks  on  the  Intestines. 


THE  preceding  account  of  the  duodenum  has  called  to  my  remem- 
brance fome  remarks  that  are  commonly  neglected,  which  1  think 
may  be  made  on  the  other  chylopoietic  vifcera. 

The  inteftines  are  generally  defcribed  as  being  covered  all  over  with  an 
external  membranous  coat,  which  is  faid  to  be  derived  from  the  perito- 
naeum. But  it  ought  to  be  remarked,  chat  a  confiderable  part  of  the  cir- 
cumference of  the  human  interlines  is  not  covered  with  fuch  a  membrane  : 
For  the  mefentery  being  formed  by  the  peritonaeum  produced  on  each 
fide,  and  including  a  confiderable  quantity  of  cellular  fub fiance,  in  which 
much  fat  is  frequently  contained,  together  with  the  numerous  glandule 
vagas  the  large  meferaic  arteries  and  veins,  and  the  nerves  and  lacleals, 
and  the  fatty  cellular  fub fiance  being  thick  till  after  the  membrane  of 
each  fide  is  continued  fome  way  upon  the  gut,  all  the  fpace  there  between 
the  membranes,  which  is  always  more  than  the  diflance  between  the  in- 
fertion  of  the  arteries  that  rife  on  each  fide  of  the  gut,  that  is,  a  fourth 
at  lead  of  the  circumference  of  the  gut,  mufl  have  no  fuch  firm  membra- 
nous coat  covering  it ;  and  therefore  will  more  eafily  yield  to  any  flretch- 
ing  force,  which  may  be  of  ufe  in  allowing  the  guts  to  be  more  enlarged 
than  otherwife  they  could  be  without  overflretching  their  vefTels. 

It  is  in  this  fpace  between  the  infertion  of  the  blood-veflels  that  the 
longitudinal  fibres  of  the  guts  can  be  feen  mod  diflinctly  and  eafily  ;  be- 
caufe  the  cellular  fubftance  is  feparated  with  little  trouble,  or  collapfes  fo 
much  as  not  to  hinder  the  view  of  the  mufcular  fibres  under  it ;  whereas, 
in  the  part  of  the  interline  oppofite  to  the  mefentery,  the  external  mem- 
branous coat,  whofe  fibres  are  very  like  to  thofe  carnous  ones,  adheres 
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fo  firmly  to  them,  that  it  cannot  ealilybe  diftinguifhed  or  feparated  from 
them. 

I  need  fcarce  obferve,  that  the  circular  fibres  of  the  guts  are  often  fo 
interlaced,  that  one  can  fcarce  trace  the  fame  mufcular  fibre  round  the 
whole  gut. 

It  is  now  generally  enough  known,  that  all  the  fubflance  between  the 
interior  fide  of  the  circular  mufcular  fibres  of  the  guts  and  the  villous 
coat,  which  ufed  to  be  divided  into  the  vafcular,  nervous,  and  glandular 
coats,  can,  by  blowing  into  a  piece  of  gut  whofe  interior  fide  is  turned 
out,  be  raifed  into  a  tunica  cellnlaris^  with  numerous  vefTels  running  every 
where  through  it,  without  any  fat  in  it ;  where,  however,  it  would  ap- 
pear there  is  fome  fecretion  performed :  for,  by  injecting  water  into  the 
arteries,  thefe  cells  are  filled  with  it;  and  frequently,  after  making  injec- 
tions of  groffer  coloured  liquors,  I  fee  a  fecretion  performed,  by  the  cells 
being  here  and  there  diftended  with  the  white  injedted  fubftance,  while 
the  colouring  powder  does  not  pafs  with  it,  but  is  left  behind.  When 
this  fecreted  liquor  hardens,  it  forms  a  number  of  fmall  round  or  oblong 
tubercles,  which  I  have  feen  feveral  willing  to  imagine  were  Peyer's 
glands  filled  with  the  injedlion  ;  and  this  Ruyfch  (:«)  feemed  like  wife  to 
think.  I  cannot  yet  bring  myfelf  to  that  opinion,  becaufe  water  diffufes 
itfelf  fo  equally  every  where,  and  the  injections  which  harden  do  fre- 
quently the  fame  for  a  large  fpace  :  at  leaft,  thefe  make  it  evident,  that 
if  Peyer's  glands  are  fometimes  injected,  there  are  alfo  vefTels  which  con- 
vey liquors  into  this  internal  cellular  membrane  ;  which  may  lead  us  into 
a  more  reafonable  account  of  the  very  great  difcharges  of  mucus  after  an 
excoriation  of  the  guts,  and  of  the  large  extended  hard  tubercles  that 
are  frequently  feen  within  their  mufcular  coats,  and  of  feveral  other  phe- 
nomena of  difeafes,  than  otherwife  we  could  give. 

In  a  piece  of  gut  diftended  with  air  in  the  manner  mentioned  for  de- 
monftrating  its  internal  cellular  coat,  we  fee  the  villous  coat  in  its  mem- 
branous form,  and  without  the  downy,  papillous,  and  mamillary  appear- 
ance which  an  inverted  undiftended  inteftine  floating  in  water  has. 

Upon  obferving  this  villous  membrane  when  it  is  flretched,  remarking 
how  thin  and  flexible  the  cuticula  becomes  upon  the  lips,  with  the  conti- 
nuation 

(a)  Epiftol.  ii.  refponf.  &  fparfim. 
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nuation  of  the  fame  membrane  in  the  mouth,  tongue,  fauces,  cefopha- 
gus,  ftomach,  and  inteftinal  canal ;  and  upon  comparing  the  properties 
which  the  moft  external  common  covering  of  the  body  has,  with  thofe  of 
this  villous  membrane ;  we  muft  be  convinced  they  are  very  much  of  the 
fame  kind,  if  not  the  fame  continued  fubftance.  I  do  not  know  that  all 
the  properties  of  the  cuticle  have  been  confidered  by  the  authors  who  de- 
fcribe  it,  far  lefs  that  a  comparifon  has  been  made  between  it  and  any  of 
the  internal  membranes,  to  mow  their  analogous  ufes  and  advantages ; 
therefore  beg  to  be  allowed  to  confider  them  a  little  in  this  way. 

The  cuticula  is  notourly  pervious  to  liquors  going  out  of  the  body,  and 
to  others  coming  into  it  ;  fo  is  the  villous  coat  of  the  interlines ;  and 
both  of  them  have  other  paffages  through  them,  whereby  they  allow  cer- 
tain fubflances  to  penetrate  to  the  nerves  which  they  cover.  Thus  a 
numbnefs  is  brought  on  the  fkin  by  immerfing  any  part  of  the  body  in 
feveral  forts  of  liquors,  and  pain  is  raifed  by  fubflances  which  do  not  de- 
flroy  the  cuticle ;  thus  fapid  objects  affect  our  tongue,  and  the  different 
fenfations  arife  which  we  frequently  feel  from  the  contents  of  the  fto- 
mach and  inteftines.  . 

The  external  epidermis,  by  being  expofed  to  a  variety  of  different  for- 
ces acting  upon  it,  is  of  very  different  thicknefs  and  firmnefs  in  feveral 
parts  ;  but  it  is  naturally  formed  fo  flexible,  as  to  allow  a  fufBcient  im- 
preffion  of  tangible  objects  on  the  nerves  below  it.  The  internal  mem- 
brane of  the  gats  is  lefs  expofed  to  a  variety  of  fuch  caufes,  and  there- 
fore is  more  uniform  ;  but  can  be  changed  in  the  fame  manner  by  like 
caufes :  And  hence  frequently  we  find  the  interior  furface  of  the  ftomach 
and  guts  of  a  callous  hardnefs,  and  almoft  infenfible  ;  while  for  ordinary 
it  is  very  fenfible,  and  fo  flexible,  that  by  being  connected  to  fuch  a  loofe 
cellular  fubftance  as  already  defcribed,  it  hangs  floating,  and  affumes  any 
ftiape  the  contractile  fibres  of  thefe  cells  give  it,  whether  of  large  rugse, 
called  valves,  or  of  fmaller  papilla  of  different  forms. 

Thin  watery  faline  liquors  wafh  away  the  cuticula ;  thick  mucaginous 
fubflances  protect  it  againft  them  and  the  bad  effects  of  friction  :  there- 
fore, wherever  the  cuticula  is  expofed  to  fuch  injuries,  its  defence  is 
likewife  provided.  Thus  the  eye-lids  are  defended  againft  the  tears  and 
their  mutual  collifion,  by  the  febaceous  matter  feparated  in  their  glands ; 
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the  nipples,  arm-pits,  glands,  urethra,  perineum,  &c.  are  all  protected  in 
the  fame  way.  When  their  defence  is  wanting,  we  fee  the  troublefome 
confequences,  excoriation,  pain,  inflammation,  &c.  The  internal  mem- 
brane of  the  guts,  being  more  expofed  to  the  action  of  watery  liquors, 
has  a  much  more  plentiful  fupply  of  the  protecting  liquors,  and  is  al- 
ways, in  a  found  ftate,  lined  over  with  mucus.  Whenever  therefore  this 
mucus  is  carried  off  too  quickly,  as  in  diarrhoea?  and  dyfenteries,  or  is  not 
fecerned  in  fufficient  quantity,  as  in  inflammations,  or  other  obftructions 
of  the  inteftinal  veffels,  we  may  eafily  judge  what  the  confequences  muft 
be,  and  are  led  to  fupply  by  art  what  nature  then  is  deprived  of. 

A  certain  moderate  degree  of  friction  makes  little  or  no  change  upon 
the  cuticula,  nature  eafily  fupplying  what  is  carried  off.  When  it  is 
greater,  but  gradual,  and  not  fo  violent  as  to  deflroy  its  texture,  or  to  fe- 
parate  it  from  the  parts  it  is  connected  to,  the  effect  is  not  a  little  furprifing  ; 
the  cuticula  becomes  thicker,  ftronger,  and  firmer,  as  we  fee  every  day 
in  the  foles  of  the  feet,  and  in  the  hands  of  labouring  people.  When 
fudden  violent  friction  is  applied  to  the  cuticula,  either  it  is  rubbed  im- 
perceptibly off,  or  it  is  feparated  from  the  fkin.  This  daily  experience 
alfo  fhews  every  one.  The  villous  coat  of  the  interlines  is  not  expofed  to 
fuch  accidents  as  the  external  furface  of  the  body,  and  is  better  defended 
by  the  flime  from  the  bad  effects  of  rubbing  forces,  while  the  abrafion  or 
feparation  of  this  villous  coat  may  well  pafs  fo  unobferved,  that  one  can- 
not give  examples  to  prove  circumftances  in  it  analogous  to  thofe  men- 
tioned in  the  cuticula.  The  mofl  furprifing  and  leaft  to  be  accounted 
for  phenomenon,  to  wit,  the  thickening  and  hardening  of  the  cuticula  - 
by  friction,  may,  however,  be  alfo  feen  in  the  inteflines,  when  any  hard 
concreted  fubftance  is  lodged  a  confiderable  time  in  any  particular  part 
of  the  guts  ;  for  then  the  internal  furface  of  the  inteflines  becomes  there 
thick  and  hard. 

The  epidermis  feems  to  ferve  for  contracting  the  extremities  of  the  cu- 
taneous veffels,  probably  by  forming  their  extremities  ;  for  whenever  it 
is  feparated,  thefe  veffels  throw  out  their  liquors  in  much  larger  quanti- 
ties than  ordinary.  I  know  the  writers  on  this  fubjed  generally  exprefs 
themfelves  in  fuch  words  as  would  perfuade  their  readers  they  thought 
the  cutaneous  liquors  were  all  thrown  out  of  their  veffels  between  the  fkin 

4  K  and 


626 


REMARKS  ON  THE  INTESTINES. 


and  cuticula,  and  thence  gradually  efcaped  through  the  interftices  of  the 
cuticular  fcales.  But  if  this  were  the  cafe,  there  would  perpetual  blifters 
be  raifed  in  the  depending  parts  of  the  body,  if  not  all  over  the  furface  of 
it;  and  the  liquor  in  blifters  would  efcape  through  thefe  interftices, 
which  it  does  not.  The  fame  effufion  of  liquors  is  made  into  the  inte- 
ftines,  upon  the  feparation  of  the  villous  coat,  in  the  end  of  confumptions, 
and  in  other  difeafes,  where  the  tongue  and  throat  mow  the  excoriated 
ftate  of  the  alimentary  canal. 

When  any  part  of  the  cuticula  is  feparated  from  the  fldn,  but  ftill  is 
continued  with  the  adherent  fcarf-fkin,  it  becomes  thicker,  efpecially  if 
foaked  with  liquors.  Thus  the  cuticle  of  blifters,  and  what  feparates 
from  the  edges  of  wounds  and  ulcers,  is  frequently  very  thick.  The 
fame  thing  happens  in  the  alimentary  tube,  as  is  evident  in  aphtha?.  And 
this  obfervation  only  can  account  for  the  tubular  thick  fubftances  fre- 
quently voided  at  the  anus  ;  which  have  been  taken  for  pieces  of  the 
guts,  becaufe  of  their  ftiape  and  firmefs. 

The  epidermis  is  the  moft  incorruptible  and  leaft  fubject  to  eronon  of 
any  part  of  the  body.  In  abfcefles,  the  pus  has  little  other  effect  upon  it 
than  to  feparate  it  from  the  Ikin,  and  to  tear  it  by  its  weight,  but  not  to 
dhTolve  it.  In  gangrenes  and  fphaceli,  it  remains  uncorrupted,  after  all 
that  it  covers  is  converted  into  a  putrid  mam  ;  nay,  it  can  allow  the  com- 
mon lapis  fepticus  to  penetrate  through  it,  and  deftroy  the  parts  below, 
without  fufFering  a  folution  of  union  in  its  own  fubftance.  Poflibly  this 
may  be  owing  to  its  having  no  proper  veffels  or  liquors.  Whatever  the 
reafon  of  it  is,  it  is  certain  the  tunica  villofa  of  the  inteftines  enjoys  the 
fame  properties  ;  which  are  of  the  utmoft  advantage  in  both,  confidering 
how  many  fubftances  of  different  natures  are  applied  to  them ;  fome  of 
which  would  certainly  diffolve  them,  if  they  were  capable  of  diffolution, 
and  would  expofe  us  to  the  inconveniencies  of  pain,  inflammation,  effu- 
fion of  liquors,  &c. 

Becaufe  thefe  membranes  of  which  I  have  treated,  though  indiflol- 
vable,  are  however  feparable  from  the  parts  they  cover,  the  confe- 
quences  of  which  feparation  are  fo  bad,  therefore  they  are  the  moft  eafily 
and  quickly  regenerated  of  any  organs  in  the  body  that  are  not  of  the 
fame  ftru&ure. 

Whoever 
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Whoever  calls  to  remembrance  the  analogous  ftruc"lure  and  ufes  of  the 
moft  internal  coat  of  all  the  hollow  vifcera,  of  the  arteries,  veins,  &c. 
will  fee  that  I  point  at  concluding  all  of  them  of  the  fame  nature  with 
thofe  I  have  now  infilled  on. 

I  never  faw  the  appendix  venniformis,  of  any  of  the  human  fcetufes 
which  I  have  diffected,  diftended  with  meconium ;  and  therefore  cannot 
allow  it  to  ferve  as  a  refervoir  of  the  fasces  during  geftation,  which  feve- 
ral  authors  have  imagined;  but  muft  join  with  thofe  who  aflign  it  the 
ufe  of  furnifhing  mucus  to  lubricate  the  internal  furface  of  the  great  fac 
of  the  colon,  and  to  moiften  the  faeces  in  it,  that  they  may  more  earily  be 
pufhed  forward  out  of  this  part  of  the  gut  where  there  is  the  greater!  dif- 
ficulty in  their  progrefs,  and  where,  by  ftagnating  too  long,  they  may 
bring  on  troublefome  fymptoms  ;  witnefs  the  difeafe  called  placenta  intef- 
tinal'is  in  women  with  child,  which  I  have  feen  more  than  once  in  hazard 
of  being  miftaken  for  fome  other  difeafe  that  required  a  very  oppofite 
method  of  cure  to  what  ought  to  have  been  ufed.  The  numerous  mucous 
lacunae  obfervable  in  the  human  appendix,  and  the  like  ftructure  in  the 
caeca  of  brutes,  are  proof  enough  of  the  appendix  ferving  the  ufe  men- 
tioned, both  in  the  human  foetus  and  adults. 

It  will  be  faid,  that  the  appendix  being  fo  much  proportionally  larger 
in  the  foetus  than  in  the  adult,  feems  to  indicate  fome  other  ufe  it  is  alfo  of 
t  o  the  fcetus.  But  this  proportional  leffer  fize  of  this  little  gut  in  an  adult 
will  appear  to  depend  upon  the  preflure  it  fuffers,  and  being  emptied  fo 
frequently  of  its  contents  ;  whereas  in  a  fcetus  there  is  no  refpiration  to 
fqueeze  it,  and  the  meconium  in  the  fac  of  the  colon  prevents  its  being- 
emptied;  fo  that  the  liquor  feparated  by  its  glands  being  collected  there, 
foftens  and  relaxes  its  fibres,  and  diftends  it. 

The  neglect  of  confidering  what  the  different  forces  are,  which  act  upon 
the  feveral  organs  of  the  body,  while  in  a  fcetus-ftate,  and  after  birth, 
has,  in  my  opinion,  contributed  to  many  difputes,  which  might  eafily 
have  been  put  an  end  to  by  accounting  for  the  phenomena,  which  were 
the  fubject  of  them,  in  this  way  of  reafoning.    I  fhall  mention  one  re- 
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markable  difference  in  the  circulation  of  the  blood,  and  fome  few  con- 
fequences  from  it. 

Though  the  heart  and  arteries  of  animals  are  able,  by  their  action,  to 
keep  up  a  circulation  in  the  larger  veffels,  yet,  without  amftance  from 
fome  other  powers,  they  cannot  propel  the  liquors  with  velocity  enough, 
and  in  fufficient  quantity,  through  the  fmall  veffels.  Thefe  affifting 
powers,  after  birth,  are  the  alternate  preffure  of  refpiration  and  the  actions 
of  the  mufcles.  We  can  obferve  at  any  time  how  much  the  circulation 
is  quickened,  by  increafing  thefe;  and,  on  the  contrary,  how  much  all  the 
fecerning  organs  are  infarcted  and  ftretched  by  their  almoft  ftagnating 
fluids,  whenever  one  of  them,  mufcular  motion  to  wit,  is  little  exercifed. 
Thus  creatures  turn  fat  when  they  have  not  exercife.  Hence  a  recruit  of 
all  the  neceffary  liquors  in  time  of  lleep.  Hence  the  ftrong  flow  pulfe 
of  fleeping  people.  Hence  the  defire  of  continuing  lleep,  after  a  perfon 
has  flept  beyond  his  ordinary  time.  Hence  the  fmall  wafte  of  fuch  crea- 
tures as  continue  long  in  a  dormant  condition  without  any  fupply  of 
food.  Hence  a  dry  parched  mouth  in  the  morning,  which  is  foon  re- 
lieved by  chewing.  Hence  a  ftiffnefs  and  lazinefs  after  abstaining  from 
exercife  too  long.  And  a  great  many  other  phenomena,  which  will  oc- 
cur to  any  upon  the  leaft  reflection. 

Since  then  the  heart  and  arteries  of  fcetufes  have  little  or  no  affiftance 
from  any  alternate  preffure  in  propelling  their  liquors,  their  fecerning  or- 
gans (where,  of  all  the  parts  of  the  body,  there  is  the  greateft  complica- 
tion of  veffels,  divided  into  the  fmalleft  ramifications,  with  the  leaft  firm- 
nefs  and  confequently  refiftance  in  their  folids)  muft  all  be  infarcted 
and  diftended,  and  therefore  of  a  larger  proportional  fize  than  in  the  adult, 
as  we  fee  their  brains,  liver,  pancreas,  kidneys,,  breads,  &c.  are.  So  that 
the  thymus  and  glandule  renaks,  about  which  fo  much  inquiry  has  been 
made,  have  fo  far  nothing  but  what  is  common  to  other  glandular  parts. 

It  probably  will  be  alleged,  that  the  thymus  and  glandula  renales  lofe 
more  of  their  proportional  fize  in  the  adult  than  the  other  organs 
named.  Admitting  this  generally  received  fact,  though,  upon  comparing 
them  with  the  brain  and  fome  others,  I  doubt  it  ought  not  to  be  admitted 
as  commonly  ftated ;  admitting,  I  fay,  this  fact,  it  will  not  bring  us  un- 
der any  neceflity  of  being  obliged  to  fearch  out  fome  particular  ufe  they 
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ferve  in  the  foetus :  for  a  view  of  their  circumftances,  as  to  fituation  and 
preffure,  will  account  for  all  the  differences  obfervable  in  them.  To  un- 
derftand  this  aright,  it  may  not  be  amifs  previoufly  to  confider  one  or  two 
caufes  that  may  influence  the  growth  of  animal  organs. 

1 .  Then,  it  will  not,  I  believe,  be  denied,  that  the  growth  of  the  parts 
of  the  body  will  be  greateft  where  they  are  leafl  confined  and  leaft  ex- 
pofed  to  preffing  forces.  The  brain  is  at  firft  inclofed  in  membranes,,  and 
is  prodigioufly  large  in  proportion  to  the  other  members  :  as  the  bones 
of  the  fkull  become  firm,  its  proportional  fize  diminifhes  ;  and  after  they 
are  fully  joined,  its  proportional  increafe  is  very  little.  The  teflicles,  on 
the  contrary,  are  at  firft  confined  within  the  abdomen,  and  very  fmall ; 
afterwards,  when  they  fall  down  into  the  loofe  bag  the  fcrotum,  they 
increafe  much  fafler. 

2.  The  greater  the  force  is  with  which  our  fluids  are  thrown  into  parts, 
or  the  greater  the  refiftance  is  to  the  fecerned  or  to  the  returning  liquors, 
whether  that  refiftance  is  owing  to  external  preffure,  fmallnefs  or  unfa- 
vourable fituation  of  the  veffels,  or  to  the  vifcidity  of  the  fluid,  cceteris 
-paribus^  the  bulk  of  a  part  will  be  increafed.  A  hand  fwells,  upon  pref- 
fing the  veins  of  the  arm.  A  tumour  in  the  urethra,  near  the  caput  gali- 
naginis,  occafions  a  fwelling  of  the  teflicles. 

To  apply  thefe  principles  to  the  thymus  and  glandules  renales,  we  need 
only  call  to  our  remembrance  the  fituation  of  the  one,  in  the  double  me- 
diaftinum,  between  the  heart  with  its  large  veffels,  and  the  flernum,  with 
the  lungs  on  each  fide.  The  other  lies  on  the  mufcular  appendix  of  the 
diaphragm,  covered  before  by  the  chylopoietic  organs.  Neither  of  them 
have  any  excretory  canal,  except  the  lymphatic  veffels  be  efteemed  fuch. 
The  veins  of  both  have  a  fhort  courfe,  and  that  of  the  glandules  renales  is^ 
remarkably  large. 

The  greater  preffure  which  the  thymus  fufFers  after  birth,  from  the  in- 
creafed action  of  the  heart  and  of  the  lungs,  is  altogether  evident.  The 
immediate  play  of  the  diaphragm  upon  the  other  fhows  as  evidently  that 
there  are  fcarce  any  glandular  parts  in  the  body,  the  change  upon  which 
as  to  preffure  is  greater  after  birth,  compared  to  what  it  was  before,  than  in 
thefe  two  ;  and  therefore,  by  our  firft  propofition,  they  fhould  fuffer  in  their 
growth  upon  this  account.    But  to  this  is  to  be  added  the  thinnefs  of  the 
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fluids  fent  from  them,  and  their  fhort  courfe  in  large  vefTels,  which  are 
almofl  peculiar  to  them  ;  by  which  their  veflels  muft  be  lefs  diftended, 
and  confequently  their  increafe  lefs,  by  propofition  2. 

Having  endeavoured  thus  to  account  for  the  leffer  proportional  fize  of 
thefe  organs  in  the  adult,  I  would  join  in  opinion  with  thofe  gentlemen 
who  affign  them  the  office  of  lymphatic  glands,  both  before  and  after 
birth,  ferving  to  dilute  the  chyle  and  thick  blood,  that  is  foon  after  to 
be  returned  to  the  heart. 

Having  thus  exercifed  the  common  privilege  mifcellany  writers  aflume 
to  themfelves,  of  digrefling  at  pleafure,  I  choofe  to  conclude  with  a  fub- 
ject  fomething  nearer  to  what  I  began  with. 

At  the  part  of  the  mefocolon,  which  connects  the  figmoid  flexure  of 
the  colon  near  the  left  cavity  of  the  ilia,  where  in  moft  adult  bodies  there 
is  an  infundibuliform  cul  de  fac%  or  thimble-like  cavity,  I  could  never  ob» 
ferve  in  children  more  than  one  part  of  the  mefocolon  laid  over  the  other, 
becaufe  of  the  great  flexure  of  this  gut  at  this  place :  and  therefore  I  con- 
clude the  cavity  to  be  accidentally  formed  by  the  growing  together  of 
the  contiguous  parts  of  the  mefocolon ;  and  that  it  is  as  needlefs  to  aflign 
ufes  to  it,  as  it  would  be  to  mow  how  ufeful  the  concretion  of  the  lungs 
and  pleura  is,  which  feldom  mifles  to  be  obferved  greater  or  lefs  in  adult 
bodies. 
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r  I  s  HE  keeping  of  the  regifter  of  patients,  their  difeafes,  &c.  having  fal- 
JL  len  to  my  {hare  in  the  management  of  the  Infirmary  or  hofpital  for 
fick  poor  lately  erected  here,  neceffarily  obliges  me  to  perufe  with  care 
the  journal  of  all  the  cafes  treated  in  the  hofpital,  and  recorded  by  the 
phyficians  and  furgeons  ;  among  which  there  are  feveral  (notwithfland- 
ing  the  fmall  number  of  fick  which  the  fund  of  the  Infirmary  is  yet  able 
to  maintain)  that  would  not  be  unworthy  of  a  place  in  your  collection  of 
medical  obfervations.  I  affirm  this  with  more  aflurance  than  can  gene- 
rally be  done  in  behalf  of  hofpital-cafes,  becaufe  the  journal  does  not 
fimply  contain  the  name  of  the  patient  and  difeafe,  the  receipts  of  medi- 
cines prefcribed,  and  the  time  of  the  cure  or  death ;  but  the  preceding 
hiflory  of  the  patient  and  difeafe,  with  the  particular  complaints  and 
fymptoms,  are  recorded  at  their  admiffion  ;  and  every  day  after,  all  the 
changes  happening  to  the  fick,  with  the  evident  effects  of  the  medicines, 
are  inferted  ;  at  the  fame  time  the  phyficians  are  not  confined,  in  order- 
ing the  diet  of  their  patients,  to  the  common  fare  of  the  houfe,  but  are 
allowed  by  the  managers  to  caufe  whatever  food  or  drink  they  think  mod 
fit  to  be  given,  and  fuch  of  the  managers  who  are  vifitors  in  their  turns 
take  care  that  thefe  orders  are  executed. 

Having  permifiion  from  the  managers,  I  have  made  an  extract  from 
the  journal  of  the  following  cafe,  only  changing  the  form  of  a  diary,  and 
abridging  what  I  imagine  your  defign  does  not  require,  but  was  neceffa- 
ry  in  fuch  a  record.  If  this  fpecimen  of  hofpital  practice  is  acceptable  to 
you,  your  yearly  volume  may  always  be  fupplied  with  fome  cafes  from 
the  fame  collection. 

Margaret  Dog,  aged  22  years,  was  feized  with  a  tertian  ague  in  Ja- 
nuary 
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miary  1729  ;  and  being  then  fervant  in  a  public-houfe,  had  no  care  taken 
of  her,  but  was  allowed  to  follow  every  idle  prefcription  that  was  offered  by 
any  of  her  acquaintances.  Among  a  great  variety  of  very  uncommon  me- 
dicines, fhe  was  perfuaded  to  drink  great  quantities  of  brandy  and  pow- 
dered pepper  in  warm  ale;  which  changed  the  intermitting  fever  into  a 
moft  violent  continued  one,  in  which  fhe  was  delirious  feveral  days  :  and 
as  this  went  off,  the  ague  returned ;  but  with  two,  three,  four,  and  fome- 
times  five  paroxyfms  in  a  day,  which  fhe  often  attempted  to  put  away 
with  all  the  vulgar  fpecifics  brought  her.  The  difeafe,  however,  conti- 
nued obftinately  till  Auguft,  when  fome  dofes  of  the  bark  were  given 
her :  after  which  fhe  was  attacked  with  fharp  pains  in  her  loins  and  belly, 
beginningly  commonly  about  the  right  os  ilium,  and  rifing  upwards  to 
crofs  over  by  the  flomach  to  the  left  fide,  attended  with  gripes,  borbo- 
rygmi,  and  fwelling  of  the  whole  belly ;  and  for  fome  weeks  one  of  her 
legs  trembled,  became  hot,  and  fweated  at  the  fame  hour  each  day,  while 
nothing  like  ague  was  felt  through  the  reft  of  her  body.  The  pains  con- 
tinuing, her  belly  became  ftill  more  diftended,  and  fometimes  was 
ftretched  in  a  very  fliort  time  to  a  great  bignefs  ;  and  then  gradually  fub- 
fided  without  evacuations  of  any  kind,  but  always  remained  more  fwelled 
than  ordinary.  When  winter  came  fhe  mended,  and  was  for  fome  time 
almoft  free  of  her  uneafy  fymptoms  :  but  in  the  beginning  of  the  fpring, 
her  pains  and  fwelling  returned ;  and  after  fuffering  them  feveral  weeks, 
fhe  reprefented  her  cafe  to  the  phyfician  and  furgeon  then  in  attendance 
at  the  Infirmary,  and  was  received  as  a  patient  there  on  the  24th  March 
1730. 

Her  fymptoms  at  this  time  were,  a  more  than  ordinary  conftant  fwelling 
of  her  belly  ;  but  fometimes  increafing  fb  monftroufly,  that  the  fkin 
feemed  to  be  in  great  hazard  of  being  torn  ;  and  her  breathing  was  much 
ftraitened  :  The  fwelling  gradually  decreafed  without  any  evacuation  : 
The  returns  and  degree  of  this  fwelling  were  very  uncertain ;  and  when 
the  belly  was  moft  detumified,  one  could  feel  feveral  unequal  protube- 
rant balls  every  where,  but  efpecially  at  the  fides  of  the  abdomen.  Her 
flomach  was  good  ;  fhe  had  no  thirft ;  and  her  urine  was  in  fufficient 
quantity  in  proportion  to  her  drink.    She  was  very  coftive  j  her  menfes 
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had  returned  at  irregular  periods  for  Tome  preceding  months.  There  was 
no  cedematous  fwellings  in  her  legs,  nor  complaints  of  any  parts  elfe. 

At  her  firft  admiffion,  fhe  took  feveral  dofes  of  purgatives  ;  which  ope- 
rated fufficiently,  but  brought  little  or  no  wind  along  with  the  faeces, 
and  altered  the  ftate  of  her  belly  very  little.  On  account  of  her  being  ir- 
regular in  her  menftrua,  and  a  fufpicion  of  pituita  in  the  prima  via,  me 
was  next  ordered  fome  dofes  of  calomel,  which  produced  very  little 
change  ;  and  during  two  months  thereafter,  fhe  was  conflantly  taking 
large  dofes  of  the  antihyfteric  medicines,  either  by  themfelves,  or  mixed 
with  purgatives.  The  antihyfteric  plafter  was  kept  always  applied  to  her 
whole  belly,  and  once  or  twice  the  femicupium  was  ufed,  but  without 
any  appearance  of  the  difeafe  being  cured,  or  certainty  of  the  remiffions 
fhe  now  and  then  had  being  owing  to  any  particular  medicine ;  for  though 
the  fwelling  did  not  increafe  for  two  or  three,  nay,  nine  days  following, 
more  than  once  ;  yet  the  hardnefs  and  tumours  of  her  belly  did  not  en- 
tirely remove,  her  coftivenefs  always  remained,  fhe  had  no  paflage  of 
wind  any  way,  and  the  medicine  that  at  one  time  feemed  to  relieve  her 
was  of  no  effect  in  the  next  return.  From  the  time  of  her  admiffion  fhe 
had  her  menfes  only  twice,  viz.  May  17th  and  June  21ft. 

During  this  period,  there  are  fome  facts  remarked  in  the  journal  which 
feem  worth  obferving.  1 .  Several  times,  upon  the  fwelling's  falling,  fhe 
complained  of  a  headach,  once  upon  the  detumefaction  complained  of 
pains  through  all  her  body,  once  of  a  giddinefs,  twice  had  a  naufea  and 
vomiting,  and  in  the  laft  threw  up  green  bile  ;  and  once  her  ftomacli 
fwelled  greatly,  when  the  reft  of  the  abdomen  fubfided.  2.  During  the 
flowing  of  the  menfes,  fhe  did  not  fwell,  but  became  very  big  upon  their 
flopping.  3.  Blooding  and  emetics,  which  were  made  ufe  of  for  fome 
accidental  urgent  fymptoms,  had  no  very  fenfible  effects  in  making  the 
principal  difeafe  either  better  or  worfe.  4.  She  never  had  paflage  of  wind 
any  way,  except  a  little  belching  fome  days  before  the  firft  monthly  eva- 
cuation. 

Some  time  before  the  laft  eruption  of  the  menfes,  the  purgatives  weie 
given  more  fparingly,  and  the  dofes  of  the  antihyfterics  of  the  ftrongeft 
kind,  fuch  as  afafwtid.  ol.  C.  C.  &c.  mixed  with  foap,  were  enlarged  and 
given  more  frequently,  and  accompanied  with  the  hotter  antifcorbutics, 
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as  they  are  commonly  called,  e.  g.  Rad.  raphan.  rujllc,  recent,  zinziber^ 
infufed  in  flrong-ale  with  fteel.  The  patient  was  ordered  to  life  frequent 
and  ftrong  friclions  to  all  the  trunk  of  her  body  and  extremities,  and  to 
exercife  moderately.  Immediately  before  the  menftrua  began  to  flow, 
clyfters  of  the  fame  kind  of  medicines  were  injected.  The  courfes  were 
in  fufEcient  quantity ;  but  as  foon  as  they  ceafed,  her  belly  increafed  in 
its  circumference  four  inches  and  a  half,  but  foon  fubfided  ;  and  then  {he 
complained  of  pains,  which  a  gentle  fweat  carried  off.  Borborygmi  were 
for  the  firft  time  obferved,  on  the  fame  day,  June  25th ;  and  having  ta- 
ken fome  tinclura  facra  at  night,,  fhe  pafled  fome  blood  next  day  by  ftool. 
This  again  was  the  firft  appearance  made  by  the  haemorrhoids,  which  fhe 
had  been  formerly  fubjec~l  to. 

The  two  following  days  her  faponaceous  antihyfteric  and  antifcorbutic 
medicines  being  ftill  continued,  fhe  had  fuch  explofions  of  wind 
that  none  of  the  other  patients  would  remain  in  the  fame  room,  nay  fcarce 
on  the  fame  floor  with  her.  Her  belly  became  lefs  and  fofter  than  it  had 
been  from  the  firft  attack  of  the  difeafe  ;  her  medicines,  (with  a  dofe  of 
Jyrup.  de  rhamno  at  proper  intervals,  ftill  were  continued,  only  the  propor- 
tion of  fteel  was  increafed ;  her  flatulent  difcharge  went  fuccefsfully  on?; 
and  though  for  fome  time  the  fwellings  returned,  fhe  was  ftrong  enough 
to  do  the  work  of  another  fervant  of  the  Infirmary  who  had  fallen  fick ; 
and  having  continued  a  confiderable  time  in  that  ftation  of  fervant  to  the 
hofpital,  {he  ftill  ufed  her  medicines,  till  there  had  been  no  relapfe  for 
feveral  months  ;  fince  which  {he  has  been  in  very  good  health,  notwith^- 
{landing  her  having  gone  from  the  Infirmary  into  fervice,  where  fhe 
wrought  hard,  fed  indiflferently,  and  commonly  walked  bare-footed.. 
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HISTORIES  of  fiiccefsful  Indulgence  of  bad 
Habits  in  Patients- 

TH  E  old  axiom  in  phyfic,  That  fudden  great  changes  are  dangerous, 
has  been  difputed  by  fome  moderns,  who  advife  to  give  over  im- 
mediately bad  habits.  I  have  feen  numerous  examples  where  it  was  ne- 
ceflary  to  have  regard  to  them,  and  even  to  indulge  patients  in  them,  if 
we  expect  to  make  a  cure.    At  prefent  I  fhall  mention  only  three. 

I.  A  cook,  in  an  eating-houfe,  quarrelling  with  a  fervant-maid,  me 
ftruck  him  with  a  large  knife,  and  cut  through  a  great  fhare  of  the  right 
pinna  and  feptum  of  the  noftrils,  fo  that  it  hanged  down  towards  his  lip. 
He  had  bled  a  long  time,  and  was  very  faint  by  lofs  of  blood  before  his 
nofe  was  ftitched.  His  wife  was  allowed  to  give  him  fome  white-wine 
among  the  water-gruel  he  was  ordered  for  drink,  or  to  make  fome  fack- 
whey  for  him.  He,  however,  continued  very  low  and  faint,  with  tick- 
nefs  at  his  ftomach,  and  headach,  for  three  days  ;  till  his  wife  told  me 
his  ordinary  way  of  living  was  to  drink  a  good  deal  of  ale,  wine,  and 
brandy,  every  day  ;  and  unlefs  I  would  allow  lier  to  give  him  more  and 
flronger  liquor,  fhe  did  not  expect  he  would  recover.  I  did  not  forbid 
her ;  which  fhe  interpreted  an  allowance,  and  gave  a  gill  or  four  ounces 
of  brandy  with  fome  of  our  ordinary  ale.  He  was  much  better  next  day ; 
and  with  this  dofe  every  day,  recovered  daily  till  he  was  quite  well. 

II.  A  man  having  broke  the  bones  of  his  leg,  after  the  fracture  was  re- 
duced, I  ordered  him  to  have  no  drink  given  him,  except  water  and  milk, 
water-gruel,  or  fuch  like.  He  did  not  fleep  well  in  the  night.  Next 
morning  I  found  his  pulfe  very  quick,  but  low,  and  with  complaints  of 
pain  in  his  head,  thirft,  &c.    Imagining  fome  drunken  companions  I  faw 
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come  to  vifit  him  had  given  him  fome  ftrong  liquors,  I  ordered  him  to  be 
more  ftric"tly  watched  by  fuch  who  I  was  fure  would  obey  me ;  and  he 
was  kept  to  the  low  diet  rigoroufly.  He  did  not,  however,  feem  relieved 
at  night ;  flept  none  all  night  j  and  next  morning  he  was  altogether  deli- 
rious, got  out  of  bed,  kicked  away  the  box  in  which  his  leg  had  been 
jyut,  his  tendons  were  ftarting,  and  he  fcarce  knew  any  perfon ;  his  pulfe 
at  the  fame  time  intermitting,  and  being  very  low.  One  then  prefent, 
whom  I  knew  to  be  a  very  complete  drunkard  of  the  low  clafs,  afTured 
me  I  would  kill  him  if  I  did  not  allow  him  ale  and  brandy  ;  for  that  the 
patient  had  for  feveral  years  outdone  him  in  irregular  living.  I  confented 
to  allow  a  little.  That  night  he  was  much  better,  and  next  morning  was 
altogether  free  of  fever,  delirium,  &c.  when  they  acknowledged  he  had 
got  a  Scots  quart  of  ale  and  a  gill  of  brandy  the  preceding  day,  which 
had  made  him  lleep  well  and  found.  This  daily  allowance  of  ale  and 
brandy,  then,  he  had  all  the  time  of  his  cure ;  which  went  afterwards  on 
without  the  leaft  accident. 

III.  A  diftiller  of  fpirit  of  wine  at  the  Weft-port,  fitting  upon  the  edge 
of  a  tub  into  which  the  boiling  remains  of  a  ftillful  of  wine  had  been 
put,  Aid  back  into  it ;  by  which  his  hips,  thighs,  fcrotum,  penis,  and 
belly,  were  miferably  burnt,  the  fkin  of  thefe  whole  parts  turning  quickly 
black  and  hard.  I  endeavoured  to  promote  a  fuppuration  by  fcarification, 
fuppurating  ointments,  and  poultices ;  and  as  his  pulfe  was  quick,  or- 
dered him  to  be  blooded,  and  kept  on  a  low  diet.  Next  day  he  was 
much  difpirited,  with  great  anxiety,  and  a  low  quick  pulfe.  The  third 
day  he  was  near  as  bad  as  what  I  mentioned  the  former  patients  to  have 
been,  when  his  wife  infilled  to  be  allowed  to  give  him  of  the  fpirits  he 
diftilled  ;  which  he  got,  and  foon  became  better,  the  fuppuration  coming 
on  the  teguments,  which  cured  very  well ;  his  wife,  near  the  end  of  the 
cure,  acknowledging  fhe  had  given  a  mutchkin  or  pound  of  fpirits  every 
day. 
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Unexpected  CURES- 


IF  pradtifers  in  phyfic  and  furgery  have  fometimes  uneafy  minds  on  ac- 
count of  patients  the  nature  of  whofe  difeafes  they  cannot  judge 
with  certainty,  if  they  are  difappointed  now  and  then  in  the  effects  of 
medicines,  and  if  they  have  the  galling  mortification  of  the  fick  dying 
unexpectedly  ;  they  have,  on  the  contrary,  frequently  the  comfort  and 
pleafure  of  being  furprifed  with  the  great  relief  which  their  patients,  in 
very  obfcure,  or  even  in  difeafes  which  they  are  ignorant  of,  receive  from 
medicines,  which  either  a  very  diftant  analogy  to  fome  known  difeafe,  or 
the  neceffity  of  mitigating  fome  urgent  fymptom,  have  made  them  pre- 
fcribe  ;  nay,  the  event  fometimes  is  profperous  when  the  medicines  are 
differently  applied,  or  have  other  effects  than  the  prefcriber  intended. 
Though  people  mould  be  very  cautious  in  laying  down  any  general  rule 
in  practice,  and  ought  not  to  found  it  on  one  or  two  obfervations ;  yet  I 
mull  think  fuch  unexpected  cures  as  I  have  hinted  at,  deferve  to  ftand 
on  record,  that,  if  the  medicines  employed  are  not  of  a  very  offenfive 
nature,  they  may  again  be  tried  in  fimilar  cafes  ;  fo  that  fick  people  may 
have  fome  more  chance  for  their  recovery  than  the  common  methods  give. 
The  following  may  ferve  as  a  fpecimen  of  fuch  cafes,  of  which  many 
more  might  be  given  ;  and  it  is  not  doubted  but  that  every  practitioner 
can  add  to  the  number. 

I.  A  middle-aged  healthy  man  having  bruifed  the  extremity  of  the  pe- 
nis, the  part  of  the  prepuce  where  the  frenum  of  the  glans  is  was  raifed 
into  a  large  cryftalline  tumour.  Topical  aromatic  fomentations  and  fuf- 
fumigia  being  applied  to  it,  and  cathartics  being  given,  without  its  yield- 
ing, a  fmall  feton  was  put  through  it,  with  the  view  of  allowing  fome  of 
the  watery  liquor  to  ooze  out,  and  of  bringing  on  a  gentle  fuppuration. 
Inftead  of  this,  it  occafioned  fharp  pain,  and  a  violent  inflammation ; 
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which  made  it  neceffary  to  take  out  the  cord,  and  to  apply  an  emollient 
poultice  of  bread  and  milk.  Next  day  after  this,  the  tumour  was  greatly 
diminifhed  ;  and  the  fecond  day  it  difappeared,  without  a  return. 

II.  A  young  man  had  a  great  many  pale-red  excrefcences,  of  a  very 
unequal  furface,  with  fmall  necks,  on  the  interior  lide  of  the  prepuce  ; 
and  when  the  prepuce  was  turned  back,  coxcomb  excrefcences  were  like- 
wife  feen  on  as  much  of  the  glans  as  he  could  uncover.  The  account 
which  he  gave  of  his  difeafe  to  Dr  James  Dundas  and  me,  was,  That, 
having  a  fmall  wart  on  the  edge  of  the  prepuce,  he  cut  it  away  with  a 
razor;  foon  after  which  thefe  excrefcences  began  to  appear.  Mercurial 
ointments,  aftringents,  efcharotics,  and  feveral  other  medicines,  had  been 
tried  in  vain,  and  he  had  undergone  fix  weeks  falivation  without  any 
benefit ;  though  he  averred  folemnly,  that  he  was  fure  they  were  not 
owing  to  any  venereal  caufe. 

I  tied  a  filk  thread  very  tight  round  the  neck  of  one  of  them :  he  com- 
plained of  {harp  pain  while  the  noofe  was  drawing,  which  foon  ceafed  ; 
and  in  two  days  the  tumour  dropt  off,  leaving  the  furface  of  the  part  it 
rofe  from  fmooth  and  found.  I  defired  a  young  furgeon,  who  had  feen 
me  make  this  ligature,  to  take  the  other  excrefcences  away  in  the  fame 
way.  When  this  young  gentleman  attempted  next  day  to  put  a  ligature 
on  one  of  thefe  excrefcences,  he  was  timorous,  and  the  patient  was  not 
obfequious ;  fo  that  the  ligature  was  not  made  tight  enough  to  mortify 
the  tumour.  The  patient  felt  very  fharp  pain  all  that  day  ;  and  by  next 
morning  a  very  confiderable  inflammation  was  raifed  ;  for  which  he  was 
blooded  plentifully,  and  emollient  fomentations  and  poultices  were  ap- 
plied to  the  part.  After  two  days  the  inflammation  abated,  and  the  ex- 
crefcences were  all  confiderably  diminifhed  j  and,  as  the  inflammation 
went  off,  they  fhrivelled  :  So  that,  after  eight  days,  during  which  the 
emollients  were  continued,  it  could  not  be  known  where  the  excrefcences 
had  been. 

Whether  was  it  the  inflammation,  or  the  emollient  applications,  which 
made  the  cure  in  thefe  two  cafes  ?  In  my  opinion,  it  was  the  inflamma- 
tion ;  and  I  am  confirmed  in  it  by  the  fuccefs  which  I  have  feen  of  fti- 
mulating  medicines  in  flow  cold  fwellings. 

III.  A  man  who  had  been  fubjeft  to  the  gout,  was  by  accident  burnt 
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fuperiicially  in  the  face  and  hands.  After  the  burnings  were  ail  fkinned, 
a  fpongy  excrefcence,  the  bafe  of  which  was  equal  to  a  fixpence,  rofe  out 
from  the  point  of  his  nofe  ;  and  fuch  another,  as  broad  as  a  milling  at 
its  bafe,  rofe  out  from  the  right  cheek.  They  were  both  of  a  pale-red 
colour,  and  of  a  granulated  furface,  throwing  out  from  imperceptible 
pores  a  thin  liquor,  which  fell  down  in  drops  fo  faft,  that  a  confiderable 
quantity  of  it  could  have  been  collected  in  a  fhort  time.  After  different 
plaflers,  ointments,  aftringents,  8cc.  had  been  tried  to  no  purpofe,  I  co- 
vered the  excrefcences  with  the  fine  cotton  of  old  linen,  fcraped  with  a 
knife,  and  wet  with  alcohol.  I  defired  the  cotton  might  not  be  taken  off, 
but  that  it  fhould  be  wet  three  or  four  times  a-day  with  the  fpirit.  After 
this  application,  the  oozing  of  liquor  decreafed,  and  in  two  days  ceafed 
altogether.  The  cotton  adhering  to  the  excrefcences,  they  fhrivelled,  and 
at  laft  became  fmooth  and  plain  with  the  other  parts  of  the  fkin,  leaving 
only  a  little  rednefs  for  fome  time. 

IV.  A  young  man  of  a  weak  conftitution  and  thin  habit,  having  fal- 
len from  a  height,  was  bruifed  in  a  great  many  parts  of  his  body,  and 
particularly  in  the  hypogaftrie  region.  He  complained  foon  after  of  a 
fharp  pain  in  the  penis  and  region:  of  the.  bladder.-  Thofe  he  advifed 
with,  fufpecting  thefe  pains  might  be  caufed  by  fome  remains  of  a  viru- 
lent gonorhcea  which  he  had  two  years  before,  injected  fome  acrid  me-* 
dicines  into  the.  urethra;  which  increafed  the  pain,  and  occafioned  a  con- 
fiderable inflammation  in  the  penis.  When  the  inflammation  was  re- 
moved, he  had  great  difficulty  in  making  water,  with  fharp  pain  along 
the  whole  urethra  when  it  did  pafs.  He  then  took  feveral  dofes  of  fweet 
mercury,  drank  the  decoction  of  the  woods,  and  continued  fome  time 
the  ufe  of  gummous  pills  with  fome  grains  of  mercury  in  them.  The 
fymptoms  becoming,  however,  worfe,  I  was  confulted  about  him  four 
months  after  his  fall. 

He  complained  of  a  torturing  pain  at  the  root  of  the  penis,  and  in  the 
glans,  when  he  attempted  to  make  urine,  which  let  fall  a  white  furfura- 
ceous  thick  fediment  in  great  quantity  when  it  cooled.  I  advifed  mild 
mucaginous  medicines,  and  an  emollient  healing  injection,  with  fomen- 
tations to  the  pained  part,  Thefe  made  him  a  little  eafier,  but  did  not 
remove  his  difeafe ;  and  he  was  feized  with  feverifh  paroxyfms,  which 
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had  the  full  type  of  ague,  but  without  regular  returns.  Thefe  wafted  his 
ftrength  and  flefti  fo  faft,  that  there  was  a  necefftty  to  flop  them  ;  with 
a  view  to  which,  and  to  his  original  difeafe,  the  following  electuary  was 
ordered  :  R.  Pulv.  patrum^  drach.  ii.  Gum.  Arabic,  drach.  i.  fern.  Sal.  nitr. 
drach.  i.  Pulv.  mdleped.u7ic.fem.  Saljov.  Londin.fcrup.  i.  Syrup,  diacod.  q.f 
Of  this  he  took  the  bulk  of  a  nutmeg  twice  a-day.  The  aguifh  pa- 
roxyfms  went  off  gradually,  and  the  other  fymptoms  became  milder,  till 
he  was  free  of  all  his  complaints  in  fome  weeks ;  and  he  has  continued 
free  of  them  ever  fince. 

V.  Alexander  Strachan,  gardener  to  Mr  Erfkine  of  Grange,  had  a 
colic,  which  continued  a  day  in  the  beginning  of  February  1734;  after 
which  a  painful  tumour  was  obferved  towards  the  left  fide  of  the  epiga- 
ftric  region,  which  foon  increafed,  and  extended  itfelf  over  that  whole 
region.  He  took  fome  purgative  medicine,  after  which  he  had  a  conftant 
diarrhoea. 

When  he  was  received  into  the  Infirmary  6th  March  1734,  a  fuppura- 
tion  feemed  to  be  fo  far  advanced  in  the  tumour,  that  the  furgeons  felt  a 
fluctuation  of  liquor  lodged  deep,  and  the  left  part  of  the  tumour  pointed 
outwards.  He  complained  of  a  fharp  pain  in  the  left  moulder  ;  and  the 
fkin  of  his  face  had  that  leadifh  colour  which  is  almoft  peculiar  to  people 
whofe  livers  are  fuppurated.  His  pulfe  was  quick  and  low.  He  had  no 
defire  for  food ;  and,  upon  taking  it,  the  pain  of  the  epigaftrium  was 
much  increafed.  He  had  perpetual  thirft,  flept  ill  in  the  night,  and 
fweated  much  in  the  morning,  with  a  diarrhoea  ftill  upon  him. 

To  promote  the  fuppuration,  a  poultice  of  oat- meal  boiled  in  water, 
with  fome  bafilicon  and  bruifed  raw  onions,  was  applied  to  the  epiga- 
ftrium, and  renewed  thrice  a-day.  Some  drops  of  laudanum  were  given 
at  night,  to  ftop  the  diarrhoea  and  to  procure  reft.  Mild  food  and  drink 
were  ordered. 

The  fuppuration  feemed  to  advance  outwards  for  four  days  ;  the  dofe 
of  the  laudanum  being  gradually  increafed  to  check  the  diarrhoea,  which 
frequently  returned,  but  without  any  pus  in  his  ftools. 

On  the  fifth  day,  the  tumour  was  evidently  diminished,  fofter,  and  lefs 
painful ;  but  he  was  faint,  for  which  he  had  fack-whey  allowed  him  to 
drink  fometimes. 
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His  poultice  and  laudanum  were  continued,  the  tumour  gradually  di- 
miniftied,  and  his  hectic  fymptoms  went  off,  without  any  obfervable 
evacuation  of  pus  ;  fo  that,  April  26.  he  was  difmhTed  heal  and  ftrong. 

VI.  A  child  eight  months  old  was  fuddenly  feized  with  violent  epilep- 
tic fits  ;  after  having  had  feveral,  was  let  five  ounces  of  blood  at  the  ju- 
gular vein ;  and  foon  after,  being  put  into  a  cradle,  covered  over  with  a 
cloth,  loft  a  confiderably  larger  quantity  of  blood,  the  cloaths  about  her 
being  all  wet,  and  the  child  in  a  faint  and  very  pale.  She  continued 
weak  and  pale  feveral  days  ;  but  never  has  had  any  return  of  the  epilepfy, 
though  fhe  has  fince  that  time  undergone  all  the  common  eruptive  dif- 
eafes. 

VII.  A  woman  in  the  decline  of  life,  and  of  a  broken  conftitution,  had 
been  feveral  weeks  in  a  rheumatic  fever;  out  of  which  Ihe  narrowly 
efcaped,  after  repeated  blood-lettings  and  other  medicines.  Two  years 
after,  fhe  was  feized  with  the  fame  fymptoms  which  had  appeared  in  the 
beginning  of  the  former  fever,  to  wit,  anxiety,  thirft,  vomiting,  pains 
of  the  whole  body,  and  particularly  of  the  head,  with  a  high  quick  pulfe. 
She  was  taken  ill  in  the  morning,  and  in  the  evening  fourteen  ounces  of 
blood  were  let  at  the  vein  of  the  arm  ;  which  gave  her  little  or  no  relief. 
In  the  night-time,  the  blood  burft  out  again  at  the  orifice  of  the  opened 
vein,  and,  befides  wetting  all  the  bed-cloaths,  was  lying  in  clots  at  her 
fide  before  it  was  taken  notice  of.  A  clean  bandage  being  then  applied, 
fhe  fell  afleep,  and  waked  next  morning  free  of  all  complaints. 

VIII.  In  January  1739,  a  fharp  pain  ftruck  into  my  right  eye,  then 
gradually  feized  all  that  fide  of  the  face,  contracted  the  eye-lids,  made 
the  tears  rufh  out,  and  affected  all  the  teeth  of  the  upper  jaw.  It  began 
between  ten  and  eleven  o'clock  in  the  morning,  increafed  till  about  four 
in  the  afternoon,  decreafed  till  fix,  and  then  went  off,  without  a  critical 
evacuation  of  any  kind,  fo  far  as  I  could  obferve.  In  the  paroxyfm,  my 
pulfe  had  no  diforder  in  it ;  and  in  the  intervals,  I  was  as  well  as  ever. 
The  inconveniency  of  confinement  at  that  feafon  of  the  year,  and  the 
hope  of  each  fit  being  the  laft,  made  me  fufFer  thefe  periodical  pains  ten 
days,  without  trying  to  remove  them  by  any  medicine. 

The  pain  increafing  daily,  and  making  me  at  laft  unable  to  do  my 
work,  I  let  ten  ounces  of  blood,  and  took  a  vomit  a  little  time  before  I 
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expected  the  paroxyfm  would  begin.  The  vomit  operated  feverely,  but 
did  not  prevent  the  return  of  the  pain  ;  which  continued  till  the  medi- 
cine began  to  go  downwards,  when  I  was  relieved  :  And  having  purged 
twenty  times  before  night,  I  had  no  more  return  of  the  difeafe. 

Since  that  time,  I  have  cured  feveral  of  this  difeafe,  by  giving  them  a 
vomit,  and  a  brifk  purgative,  foon  after  this  operation  was  over,  if  there 
was  no  appearance  of  the  emetic's  acting  alfo  as  a  purgative. 

IX.  A  man  brought  a  quartan  ague  and  the  French  pox  from  England. 
The  ague  was  in  vain  attempted  to  be  cured  by  the  common  remedies  \ 
and,  in  the  mean  time,  the  pox  advanced,  the  nocturnal  pains  increafed, 
and  the  foul  ulcers  in  his  throat  fpread.  His  phyfician  (from  whom  I 
have  this  account)  gave  him  five  grains  of  fweet  mercury  at  night,  im- 
mediately after  the  fit  of  the  ague  was  over  ;  repeated  the  dofe  next  mor- 
ning and  evening,  and  the  morning  of  the  following  day.  After  taking 
thefe  four  dofes  of  mercury,  he  had  a  fit  of  the  ague,  which  was  more 
fevere  than  any  he  had  formerly  undergone  ;  the  fever  being  higher, 
with  delirium,  but  without  any  other  bad  fymptom.  After  the  fit  was 
over,  the  mercury  was  repeated  as  formerly  till  the  falivation  rofe.  He 
never  had  more  appearance  of  the  ague  j  and  the  venereal  fymptoms  dif- 
appeared  by  the  ufe  of  the  mercury. 

I  was  willing  to  borrow  this  cafe,  becaufe,  fo  far  as  it  relates  to  the 
ague,  it  was  an  unexpected  uncommon  cure  of  a  difeafe  little  known  in 
this  country  ;  the  quartan  agues  not  having  been  feen  here,  except  pro*- 
duced  in  other  countries,  until  within  the  laft  ten  years  ;  in  which  they 
have  been  obferved  in  fome  parts  of  the  country,  but  have  not  been  ge- 
neral* 
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Of  the  Effects  of  the  Peruvian  Bark  in 
Gangrenes,  Ulcers,  and  Small-pox  * 

THAT  no  man  ought  to  be  tempted,  by  any  view  of  private  reputa- 
tion or  gain,  to  conceal  what  can  be  for  the  general  benefit  of 
mankind,  is  a  principle  which  I  know  the  gentlemen  of  your  fociety 
maintain,  and  their  practice  is  conformable  to  it.  Letters  which  I  have  re- 
ceived from  feveral  gentlemen  at  a  diftance  from  this,  informing  me  that 
I  have  got  an  infallible  fecret  for  the  fmall-pox,  and  begging  I  would  fend 
them  fome  of  the  medicine,  whatever  price  it  is,  make  me  afraid  of  hav- 
ing a  character  you  juftly  think  fo  condemnable.  Relating  what  I  know 
on  the  fubject  in  public  lectures  and  private  converfation,  is  not  fufficient, 
it  feems,  to  keep  away  this  imputation  from  me;  I  am  therefore  obliged 
to  apply  to  you  to  publifh  the  obfervations  I  have  made  on  the  ufe  of  the 
Peruvian  bark  in  the  fmall-pox,  which  is  the  only  medicine  I  have  em- 
ployed in  this  difeafe  that  is  not  commonly  prefcribed. 

After  the  good  effects  of  the  bark  in  gangrenes  were  known,  I  had  oc- 
casion to  ufe  it  feveral  times  in  that  difeafe  with  fuccefs ;  and  fomedmes,  by 
neceffity  or  choice,  gave  it  in  an  injection  by  the  anus,  rather  than  by  the 
mouth,  as  I  had  likewife  formerly  done  in  agues.  The  quantities  given 
in  clyfters  were  larger,  but  the  effects  were  the  fame.  One  cure  of  a 
gangrene  made,  I  think,  by  the  bark  in  clyfters,  feems  to  me  fo  remark- 
able, that  I  muft  give  you  the  hiftory  of  it. 

A  young  gentleman,  very  healthy  in  appearance,  had  flrained  his  left 
hand,  but  had  no  uneafinefs  in  it  for  ten  or  twelve  days ;  at  the  end  of 
which  he  was  fuddenly  feized  with  a  very  (harp  pain  near  the  os  pififorme 
of  the  wrift,  and  foon  after  the  teguments  on  the  anterior  part  of  the  me- 

4  M  2  tacarpal 

*  Edin.  Med.  Effays,  Vol.  V.  Art.  x.  - 
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tacarpal  bone  of  the  little  finger  fwelled :  He  neglected  to  afk  advice  for 
two  days ;  then  fome  ftudent  who  faw  it,  obferving  a  mortification  begun, 
fcarified  the  fkin,  fomented  the  part,  and  applied  fome  digefting  ointment 
with  oil  of  turpentine;  which  dreffmgs  were  continued  alfo  the  third 
day. 

On  the  fourth  day,  when  I  faw  him  firfl,  the  teguments  covering  the 
fhort  mufcles  of  the  little  finger  were  all  mortified ;  his  pulfe  was  fo  low 
that  with  difficulty  I  could  feel  it,  and  it  was  fo  quick  that  I  could  not 
number  the  beats  of  it.  He  had  a  general  tremor  over  all  his  body,  and  the 
fubfultus  tendinum  was  very  frequent ;  he  had  a  conftant  anxiety,  reftleff- 
nefs,  and  delirium ;  his  tongue  was  parched  and  dry;  and  whatever  food  or 
drink  he  fwallowed,  was  vomited  almoft  before  it  got  down  to  his  ftomach. 
The  gangrened  parts  were  again  fcarified  and  fomented,  their  edges  were 
drefled  with  warm  ung.  bafilicon,  to  which  a  fmall  proportion  of  oil  of 
turpentine  was  added,  and  a  poultice  of  theriaca  Andromach.  was  put  over 
all.  Soon  after,  his  great  guts  were  emptied  by  a  laxative  clyfter;  and  as 
foon  as  the  operation  of  this  was  done,  five  ounces  of  warm  milk  and  a 
drachm  of  the  powder  of  Peruvian  bark  were  injected,  which  he  retained. 
Four  hours  after,  the  milk  and  bark  were  repeated,  and  two  fuch  more  in- 
jections were  given  in  the  night-time. 

Next  morning  he  had  no  raving,  tremor,  fubfultus,  or  vomiting,  and 
his  pulfe  was  ftronger  and  flower.  The  hand  was  dreffed  as  the  prece- 
ding day,  and  the  injection  with  the  bark  was  repeated.  In  the  afternoon 
it  was  changed,  upon  the  patient's  defire,  for  a  bolus  of  half  a  drachm  of 
the  bark,  which  was  repeated  every  four  or  five  hours.  The  fever  ceafed; 
the  gangrened  parts  began  to  feparate  next  day ;  and  the  bark  being  con- 
tinued feveral  days,  the  cure  went  on  without  any  further  accident,  except 
that  he  was  put  to  a  good  deal  of  pain  one  day  by  an  application  of  ill- 
prepared  aqua  phagedanica.  This  I  mention,  to  have  an  opportunity  of 
-warning  the  younger  furgeons  not  to  make  ufe  of  that  medicine,  unlefs 
when  the  lime-water  is  ftrong  enough  to  make  the  folution  of  the  corro- 
five  fublimate  mercury  to  turn  turbid,  and  to  precipitate  in  form  of  a 
very  fine  red  powder ;  for,  if  the  lime-water  be  effete,  and  remain  clear 
after  the  fublimate  is  mixed  with  it,  inftead  of  a  very  mild  medicine,  they 
are  to  expect  all  the  effects  of  unaltered  corrofive  mercury. 
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In  all  the  gangrenes  where  the  bark  was  given  with  fuccefs,  I  obferved 
that  it  brought  on  a  mild  fuppuration;  which  I  faw  become  worfe  when 
the  ufe  of  the  bark  was  interrupted,  and  then  turned  of  a  good  kind 
when  the  bark  was  again  given.  This  made  me  join  in  opinion  with 
others,  that  it  would  alfo  be  of  good  fervice  in  feveral  fores  where  the 
fuppuration  was  faulty :  Experience  proved  we  judged  right ;  fo  that  the 
bark  became  a  common  and  a  beneficial  medicine  in  this  town  for  all 
fores. 

This  effect  of  the  bark,  in  procuring  a  kindly  mild  fuppuration,  led 
me  to  imagine  it  might  be  ferviceable  in  the  fmall-pox  of  a  bad  kind, 
where  either  a  right  fuppuration  did  not  come  into  the  puftules,  or  pete- 
chias mewed  a  difpofition  to  a  gangrene ;  and  I  had  the  pleafure  to  fee- 
the  effects  I  expected  from  it  in  feveral  variolous  patients  to  whom  I  gave 
the  bark  :  The  empty  veficles  filled  with  matter,  watery  fanies  changed 
into  thick  white  pus  ;  petechias  became  gradually  more  pale-coloured, 
and  at  lafl  difappeared  ;  and  the  blackening  of  the  pox  began  fooner  than 
was  expected.  I  no  fooner  had  the  good  effects  of  the  bark  in  the  fmall-pox 
afcertained  by  trials,  than  I  fpoke  of  it  to  other  gentlemen  in  practice 
here ;  fome  of  whom  had  reafoned  in  the  fame  way  I  had  done,  and  had 
been  giving  it  to  their  patients  with  fuccefs  ;  fince  which  I  have  had 
thanks  from  fome  of  my  friends  in  the  country  to  whom  I  recommended 
this  practice. 

I  gave  at  firft  the  decoction,  and  then  the  extract,  of  the  bark :  after- 
wards I  forlbok  thefe  weaker  preparations  for  the  fine  powder,  which  was 
mixed  with  fome  mild  rich  fyrup,  and  an  aromatic  diftilled  water ;  both 
which  may  be  varied  as  the  patient  prefers  one  fort  of  tafte  to  another. 
In  this  form,  from  ten  to  forty  grains  were  ordered  to  be  fwallowed  every 
four  or  five  hours. 

But  as  feveral  children  could  not  be  prevailed  on  to  take  it  by  the 
mouth  in  any  form  I  could  contrive,  and,  through  fear  of  having  this 
medicine  given,  would  tafte  neither  food  nor  drink,  there  was  a  necefTity 
of  ufing  the  other  form  of  clyfters.  Previous  to  giving  the  bark  this  way, 
the  great  guts  were  unloaded  by  a  laxative  injection ;  and  then  from  half 
a  drachm  to  two  drachms  of  the  jefuits  powder  was  injected,  with  a  fmall 
quantity  of  warm  milk  j  to  which  fome  diafcordiumy  or  fyrup  of  poppies, 
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was  added,  if  the  clyfters  were  retained  too  fhort  time.  Thefe  injections 
were  repeated  morning  and  evening,  or  oftener. 

I  have  hitherto  only  given  the  bark  in  the  fmall-pox  after  the  eruption, 
and  continued  it  till  the  blackening  was  completed ;  but  am  perfuaded, 
from  the  effects  I  faw  of  it  in  mitigating  the  fecondary  fever,  that,  if  it  is 
given  during  the  eruptive  fever,  it  might  be  of  ufe  in  determining  the 
fmall-pox  to  be  of  a  favourable  kind. 

I  hope  what  I  have  faid  will  not  be  underftood  as  if  I  recommended  the 
bark  as  an  infallible  univerfal  remedy  in  thofe  difeafes,  and  the  only  one 
that  needs  to  be  employed  in  them.  So  far  from  meaning  any  fuch  thing, 
I  have  feen  it  fail  more  than  once  in  both  gangrenes  and  fmall-pox  ;  and, 
in  general,  I  know  no  medicine  which  is  not  capable  of  doing  hurt  to 
patients  under  fome  particular  circumftances  of  the  very  difeafe  for  which 
it  is  given  with  the  moft  fuccefs.  Thus  in  the  fmall-pox,  when  the 
lungs  are  violently  infarcted,  I  would  not  confent  to  give  the  bark :  I 
have  feen  patients  in  this  condition  almoft  fuffocated  after  a  fmall  dofe  of 
it.  They  would  alfo,  in  my  opinion,  do  very  ill  who  would  truft  en- 
tirely to  the  bark,  neglecting  the  other  medicines  which  have  been  ufed 
to  advantage  in  the  different  circumftances  of  this  difeafe.  The  bark 
would  not  furely  moderate  a  very  high,  full,  hard  pulfe,  with  high 
breathing  and  inflamed  brain,  in  either  eruptive  or  fecondary  fever  of  the 
fmall-pox,  as  blood-letting  would  do  :  The  bark  could  not  clear  the 
ftomach  and  bronchia?  of  vifcid  phlegm,  as  an  emetic  would  :  It  would 
not,  fingle,  calm  the  general  fpafm,  or  relax  the  fkin  to  make  way  for 
the  eruption,  as  when  amfled  by  a  tepid  bath :  Nor  would  it  raife  a 
finking  pulfe,  or  difcharge  a  load  of  vifcid  humours,  as  the  ftimulus  of  a 
blifler,  and  the  fuppuration  after  it,  will  frequently  do.  In  fhort,  I  pre- 
tend to  recommend  it  no  further  than  as  an  excellent  affiftant  to  nature, 
in  what  the  ancients  called  the  concoction  and  maturation  of  the  morbid 
matter ;  the  effects  of  which  appear  in  moderating  the  fever,  and  bring- 
ing a  kindly  mild  fuppuration,  which  are  indeed  grand  articles  in  the 
cure  of  gangrenes,  ulcers,  and  fmall-pox. 

.  N°45- 
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Anomalous  Appearances  of  an  AGUE*. 

>m\  Y  your  allowing  the  cafe  I  formerly  extracted  from  the  records  of  the 
^53  Infirmary  here  a  place  in  your  firft  volume  of  Medical  Tracts  f ,  I 
have  reafon  to  think  other  examples  of  hofpital-praetice,  if  tolerably  welL 
chofen,  will  not  be  difagreeable  to  you.  I  have  picked  out  the  following 
hiftory,  becaufe  of  its  being  fo  near  of  kin  to  the  one  I  fent  you  laft  year  j 
both  being  the  effects  of  an  ill-managed  ague,  with  fome  anomalous  ap- 
pearances common  to  them  ;  but  at  laft  the  fymptoms  come  out  very  dif- 
ferent ;  and  the  manner  of  their  being  carried  off  is  fingular  in  each,  and 
uncommon  in  both. 

Is  abel  Durie,  of  a  low  labouring  ftation  of  life,  was  always  irregular 
in  her  menltrual  evacuations,  being  fometimes  obflructed  for  a  whole 
year  together ;  and  was  frequently  attacked  with  a  vomiting  of  blood? 
for  which  {he  had  ufed  a  great  variety  of  medicines ;  but  never  was 
relieved  till  1727,  which  was  the  37th  year  of  her  age,  when  {he  took 
fome  purgatives,  and  had  the  bloody  vomitings  only  twice  ever  fince.  In 
November  1728,  after  a  regular  courfe  of  the  menfes,  {he  was  fei zed  with 
a  quotidian  ague,  which  continued  all  the  winter,  and  wafted  her  flem 
and  ftrength  greatly-  Towards  the  fpring  the  paroxyfms  became  very 
irregular,  both  in  their  time  and  type  ;  fhe  had  a  conftant  naufea  and 
want  of  appetite,,  with  pains  through  all  her  body.  From  the  firft  attack 
of  the  ague  her  menftrua  ceafed  to  flow  ;  nor  had  £he  any  appearance  of 
them  ever  fince  that  time. 

In  the  fummer  of  1729,  fhe  ufed  many  common  cures  for  her  ague, 
fuch  as  vinegar,  the  roots  of  the  be  His  minor,  cortex  Peruvian.  &c.  with 
which  {he  put  it  off  for  fome  little  time,  but  always  foon  had  irregular 
returns. 

la 

*  Origina'ly  inferted  in  the  Edin.  Med.  Eflays,  being  Art.  xix.  of  Vol.  II. 
I  Ibid.  Vol.  I.  Art.  xxxi.  or  N°  41.  of  the  prefent  Collection. 
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In  March  1730,  inftead  of  fuffering  the  common  cold  and  hot  fits,  fhe 
was  feized  with  a  violent  trembling,  or  rather  making,  of  her  arms,  or  of 
her  head,  or  of  her  legs,  or  of  all  together ;  which  obferved  no  certain 
period  of  time,  either  in  their  continuing  or  intermuTion,  but  attacked 
her  three  or  four  times  one  day,  then  took  the  form  of  quotidian,  and 
afterwards  intermitted  feveral  days,  and  foon  again  appeared  in  fome  of 
its  former  fliapes. 

On  account  of  thefe  anomalous  makings  and  flying  pains  in  her  head, 
neck,  breaft,  and  belly,  fhe  was  admitted  into  the  Infirmary  on  the  15th  of 
Augufl  1730.  Her  pulfe  was  then  little  altered  from  the  ordinary  healthy 
ftate,  even  in  the  time  of  the  tremblings  ;  which,  however,  were  fo  vio- 
lent, that  a  ftrong  man  could  not  hold  one  of  her  hands  from  fhaking. 
Her  appetite  and  digeftion  feemed  to  be  good ;  her  belly  did  its  office 
fufficiently  :  her  urine  was  in  large  enough  quantity,  and  of  a  good  co- 
lour, without  any  lateritious  fediment.  There  were  no  preturnatural 
fwellings  to  be  obferved  any  where  in  the  patient's  body. 

When  fhe  was  firft  taken  in,  her  difeafe  feemed  to  yield  confiderably, 
and  at  laft  to  be  almoft  cured,  by  the  ufe  of  muftard-vomits  (a)  repeated 
every  three  or  four  days,  and  by  taking  two  drachms  of  crude  fal  ammo- 
mac  every  morning.  But  in  the  beginning  of  September,  the  pain  of  her 
ftomach  returned,  and  the  irregular  fhakings  foon  fucceeded,  and  did  not 
yield  to  the  former  medicines.  She  was  therefore  ordered  frequent  and 
large  dofes  of  the  {linking  gums,  galbanum  and  afafcetida,  with  fal.  C.  C. 
and  an  aloetic  purgative  was  now  and  then  given  her.  Thefe  at  firft  re- 
lieved her;  but  foon  loft  their  effect,  all  the  fymptoms  returning  with  their 
former  violence.  Her  vomits  and  fait  were  again  tried ;  which  failing, 
{he  took  the  hotter  alexipharmics,  and  thefe  were  fucceeded  by  the 
ftrengthening  ftomachics  :  but  though  fhe  acknowledged  herfelf  relieved 
always  for  a  day  or  two,  on  the  change  of  the  medicines,  fhe  was  foon  as 
bad  as  ever. 

The 

(a)  This  being  a  little  out  of  the  common  road  of  practice,  would  be  the  better  of  being  a 
little  explained.  The  powder  of  muftard-feed  is  made  into  the  confiftence  of  a  loch,  with 
warm  water,  in  which  a  little  fea-falt  has  been  diffolved.  Of  this  a  common  fpoonful,  fome- 
times  two,  diluted  in  tepid  water,  are  given  with  an  empty  ftomach  and  operates  as  well  as 
an  emetic,  and  proves  an  excellent  remedy  in  moft  of  the  nervous  diforders.  I  have  feen 
Its  good  effefts  in  the  Infirmary,  and  among  my  private  patients  Gnce  I  was  taught  it  there. 
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The  phyficians  and  furgeons  being  fo  often  difappointed,  and  her  cafe 
appearing  to  prove  a  very  tedious,  if  not  incurable,  difeafe,  while  recom- 
mendations were  prefented  for  feveral  other  difeafed  people  who  needed 
immediate  aiTiftance,  me  was  difmiffed  on  the  8th  October. 

She  lived  at  Leith  after  this,  where  fhe  had  no  amftance,  but  fometimes 
came  to  town  here  to  afk  my  advice ;  by  which  I  became  acquainted  with 
the  fequel  of  her  hiftory.  Her  tremblings  and  pains  continued  in  the 
fame  way,  notwithftanding  fome  nervous  medicines  I  gave  her,  till  the 
middle  of  December,  when  her  right  arm  fwelled  confiderably  at  the 
joint  of  the  elbow,  with  very  racking  pain,  and  her  tremblings  left  her. 
By  my  advice,  emollient  poultices  of  bread  and  milk,  with  fome  althea 
ointment,  were  applied  :  they  relieved  her  fome  what  of  the  pain ;  but  the 
fwelling  of  the  joint  increafed,  and  a  flow  fuppuration  at  laft  came  on  in 
April  following.  When  the  abfcefs  was  opened  a  little  below  the  olecra- 
non, a  confiderable  quantity  of  watery  pus  was  evacuated,  and  fhe  had 
fome  dremngs  delivered  her ;  but  having  no  fldlful  hand  to  apply  them, 
and  not  being  in  condition  to  come  frequently  to  town,  her  fore  degene- 
rated into  two  fiftulous  ulcers,  which  continue  ftill  to  difcharge  a  fmall 
quantity  of  a  thin  ichor.  Her  fore-arm  is  bended  and  rigid,  with  little 
or  no  motion  in  the  elbow :  but  fhe  has  been  all  this  time  free  from  the 
bloody  vomitings,  flying  pains,  tremblings,  and  all  other  complaints,  ex- 
cept the  trouble  of  her  arm. 

This  woman's  difeafe  went  off  in  but  a  very  indifferent  manner,  fhe 
having  loft  almoft  the  whole  ufe  of  one  arm :  yet  it  is  the  moft  favour- 
able cafe  of  that  kind  that  I  have  either  feen  or  heard  of  among  my  ac- 
quaintances ;  for  no  other,  of  feveral  whom  I  could  name,  under  thofe 
irregular  fhakings,  after  an  ill-managed  ague,  have  at  all  recovered.  I 
faw  one  who  has  fuffered  a  tedious  continued  fever,  with  the  advantage 
of  only  a  few  weeks  remiflion  from  lhaking. 


N°  46. 


Remarks  on  Chalybeate  Waters  *. 


THE  ingenious  account  of  feveral  fteel-waters  in  fome  of  our  northern 
counties,  given  by  my  worthy  friend  Dr  Thomfon  phyfician  at 
Montrofe,  [Med.  Eflays,  Vol.  II.  Art.  vi.],  raifed  a  defire  in  me  to  be  in- 
formed of  the  moft  remarkable  mineral  waters  of  that  kind  which  are  to 
be  met  with  fo  frequently  all  through  Scotland  ;  and  as  my  view  was  only 
to  know  fo  much  of  them  as  was  necefTary  in  practice,  I  propofed  to  dis- 
cover, by  my  friends  and  correfpondents,  what  their  real  or  comparative 
ftrength  was,  and  how  well  they  would  carry  and  preferve  without  lofing 
their  virtues,  whereby  phyficians  might  judge  which  of  them  was  moft 
proper  in  the  various  difeafes  and  circumftances  of  patients,  and  which 
muft  be  drunk  at  the  fountain,  or  would  ferve  as  well  when  kept. 

It  was  necefTary,  in  fuch  an  inquiry,  that  there  mould  be  fome  general 
method  by  which  all  the  trials  mould  be  made,  otherwife  there  would  be 
an  infuperable  difficulty  in  making  the  comparifon  of  them.  The  wri- 
ters on  this  fubject  have  contented  themfelves  with  telling  us,  that  fuch 
waters  ftrike  a  red,  purple,  violet,  or  black  colour,  when  galls  or  fuch 
other  aftringents  are  mixed  with  them  ;  and  that  this  change  of  colour 
is  a  fure  mark  of  a  chalybeate  water  ;  and  fome  have  faid,  that  the  deepeft 
colour  fhews  the  greater  proportion  of  fleeL  To  fatisfy  myfelf  of  the 
truth  of  this,  I  difTolved  artificial  fal  mart'is  in  a  fmall  quantity  of  foun- 
tain water;  and  then  dropping  more  or  fewer  guts  of  this  folution  into  a 
given  quantity  of  common  water,  I  found  that,  by  the  mixture  of  the 
tincture  of  galls,  I  could  form  all  the  different  colours  mentioned,  the  lar- 
ger quantity  of  the  folution  always  requiring  the  greater  number  of 
drops  of  the  tincture  to  bring  it  to  all  the  colour  it  would  take,  and  that 
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being  as  conftantly  deeper  than  the  others  where  fewer  drops  of  each  had 
been  employed.  If  words  could  exprefs  the  numerous  degrees  of  colours 
between  the  pale-red  and  the  black,  the  lighteft  and  deepeft  of  thefe  men- 
tioned, the  fimple  experiment  of  bringing  fteel-waters  up  to  the  deepeft 
colour  they  could  ftrike  with  galls  might  be  fufficient  to  determine  the 
different  proportions  of  fteel  in  each  ;  but  as  the  variety  of  colours  cannot 
be  expreffed  in  words,  and  I  wifhed  to  come  to  the  knowledge  of  nearly 
the  real  quantity  of  fteel  contained  in  any  given  quantity  of  each  water^ 
there  was  a  neceflity  of  having  fome  general  ftandard  to  which  all  might 
be  brought.  To  obtain  this,  I  obferved  the  quantity  of  fteel  employed 
in  preparing  fal  martls ;  faw  how  much  fait  was  got,  what  the  refiduum 
of  earthy  parts  was ;  made  a  fmall  allowance  for  fome  evaporating  during 
the  effervefcence  of  the  limatura  martls  with  the  oil  of  vitriol ;  and  con- 
cluded, that  the  proportion  of  fteel  in  the  artificial  fait  or  vitriol  of  iron, 
was  very  little  more  than  a  third  part.  Next,  I  diffolved  a  certain  quan- 
tity of  this  fal  martls  in  fountain-water,  weighed  the  powder  that  precipi- 
tated from  it,  weighed  the  whole  folution;  and  then,  putting  fome  of  it 
into  a  fmall  glafs,  I  dropped  it  guttatim  into  another  glafs,  counterpoifed 
exactly  in  a  fcale,  till  I  faw  how  many  drops  of  this  liquor  weighed  two 
drachms  ;  after  which,  by  common  arithmetic,  it  is  eafy  to  know  how 
much  fait,,  and  confequently  very  near  how  much  fteel,  it  contained  in  any 
given  number  of  fuch  gutts.  To  fave  my  friends  the  trouble  of  making  fuch 
folution,  I  prepared  20  ounces,  which  contained  an  ounce  of  the  vitriolum 
martls,  except  a  fcruple  which  was  precipitated  ;  and  142  gutts  of  this  fo- 
lution weighed  two  drachms  :  therefore  every  fuch  gutt  contained  ~  of  a 
grain  of  fait,  or  ~  of  a  grain  of  fteel.  The  difference  of  the  bulk  of 
the  drops  let  fall  from  different  glaffes  fhould  not,  at  this  rate,  make  a 
very  confiderable  error;  but  to  prevent  this  as  much  as  I  could,  I  chofs 
all  the  glaffes  as  near  to  the  fhape,  fize,  and  thicknefs  of  the  lips  of  ths 
one  I  firft  ufed  as  I  could  get  them. 

To  make  a  comparifon,  then,  of  any  chalybeate  water  with  this  folu=^ 
tion  ;  into  a  determined  quantity  of  fuch  water,  pour  drop  after  drop  of 
a  ftrong  clear  tindure  of  galls,  allowing  a  fufficient  time  between  each 
drop  for  its  having  its  full  effed,  till  it  is  obferved  that  the  addition  of 
more  tincture  makes  no  change  on  the  colour  of  the  water ;  and  to  make 
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fure  of  the  number  of  the  gutts  of  the  tincture  that  are  requifite,  let  the 
experiment  be  repeated  feveral  times.  Then  having  the  fame  quantity 
of  common  water  as  was  employed  of  the  mineral  water,  in  a  glafs  of  the 
fame  dimenfions,  thicknefs,  and  tranfparency,  with  that  made  ufe  of  in 
the  preceding  trials,  pour  into  it  the  number  of  drops,  difcovered  by 
them,  of  the  fame  tincture  of  galls,  and  mix  them  well ;  after  which,  in 
the  fame  cautious  manner,  drop  in  the  folution  guttatim  till  their  colour 
is  the  fame  with  that  of  the  mineral  water.  When  once  the  quantity  of 
folution,  equal  to  the  contents  of  the  fpaw,  is  known,  pour  a  due  pro- 
portion of  it  into  common  water,  and  let  feveral  people  examine  whether 
the  tafte  of  it  is  not  the  fame  with  what  the  mineral  water  has.  I  have 
thus  made  fountain-water  fo  like  to  feveral  chalybeate  waters,  that  none 
could  diftinguilh  them. 

I  prefer  tincture  of  galls  to  their  fubftance  for  making  the  foregoing  ex- 
periments, becaufe  it  produces  its  effect  much  fooner  and  more  equally 
than  the  powder,  and  a  lefs  proportion  of  the  virtue  of  the  galls  can  be 
added  at  once ;  which,  from  an  obfervation  communicated  to  me  by  Dr 
John  Taylor  phyfician  here,  and  verified  by  me  afterwards  in  feveral  fteel- 
waters,  and  in  common  water  impregnated  with  fal  martis,  would  feem 
very  necelfary  to  be  regarded  :  for  if  too  large  a  proportion  of  galls  is  at 
once  poured  into  fuch  waters,  for  example,  if  60  or  1 00  drops  of  a  tinc- 
ture of  gall  is  thrown  into  a  water  that  requires  only  eight  or  nine  to 
bring  it  to  its  deepeft  colour,  it  will  be  fo  far  from  making  it  ftrike  the 
colour  ftronger,  or  fooner,  that,  for  feveral  hours  after,  no  change  will 
be  obferved  on  the  water  ;  and  at  laft  it  gradually  becomes  of  a  deep  fea- 
green  colour,  inftead  of  the  purple  or  violet  it  would  otherwife  have 
turned  into.  It  is  not  impoflible  that  good  chalybeate  waters  have  been 
fometimes  condemned  as  containing  no  fuch  mineral,  or  of  being  im- 
pregnated with  copper,  by  a  mixture  of  too  much  galls  at  random. 

Recent  tincture  of  galls  is  certainly  preferable  to  that  which  is  long 
kept ;  but  I  can  affert,  that  after  I  had  kept  fuch  tincture  till  it  was  co- 
vered with  a  thick  mofs,  or  was  mouldy,,  as  we  call  it,  a-top,  and  had  a 
vifcous  thick  fediment,  it  ftill  produced  the  common  effects  on  fteel- 
waters. 

I  would  propofe,  that  the  comparifon  above  defcribed  mould  be  made 
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with  frefh  water  at  the  fteel  fprings  in  different  feafons ;  and  fhould  be 
repeated  once  a-week  with  water  that  is  right  put  up  in  bottles,  well 
corked  and  fealed,  in  thefe  different  feafons,  till  it  becomes  vapid  by 
keeping ;  by  which  the  proper  feafons  for  bottling  the  mineral  waters, 
and  the  time  each  will  preferve,  can  be  much  more  exactly  known  than 
it  is  poflible  to  determine  by  the  fmell  and  tafte  of  them. 

It  will  be  alfo  requilite  to  obferve  what  time  it  is  before  the  galls  ftrike 
the  colour  fully  after  they  are  put  in,  and  to  remark  how  long  this  colour 
remains  in  an  open  glafs ;  for  it  appears  reafonable  enough  to  think,  with 
the  French  academift  Mr  Geoffroy  (a),  that  more  time  will  be  neceffary 
to  ftrike  the  colour  fully,  but  that  it  will  remain  longer  in  fuch  mineral 
waters  where  the  fteel  is  moft  intimately  diffolved  and  blended  with 
the  other  principles. 

To  make  the  account  of  the  fpaws  complete,  their  other  contents  ought 
to  be  fought  after,  by  mixing  different  fubftances  with  them,  remarking 
the  changes  they  undergo  in  fmell,  colour,  8cc.  by  keeping,  and  by  ex- 
tracting their  falts  and  earths  after  evaporation. 

By  thefe  means  it  is,  that  I  was  in  hopes  to  have  furnifhed  you  with  a 
pretty  complete  lift  of  the  moft  remarkable  fpaws  in  this  country,  with 
the  comparative  ftrength  of  each,  and  the  time  they  kept ;  but  being  dif- 
appointed  of  feveral  I  expected,  while  information  of  others  I  had  not 
heard  of  are  often  brought  me,  I  fhall  referve  what  I  have  received,  till  I 
can  prefent  you  a  more  full  account,  which  your  publication  of  this  invi- 
tation will  probably  foon  enlarge,  by  acquainting  the  gentlemen  who 
have  the  opportunity  of  examining  fuch  waters,  of  the  common  method 
they  mould  all  take  in  their  inquiries,  and  to  whom  they  may  addrefs 
their  difcoveries.  In  the  mean  time,  allow  me  here  to  annex  fome  expe- 
riments, which  thinking  on  this  fubject  led  me  to  make. 

I  had  obfervedv  as  above,  a  ftrong  refemblance  between  our  fteel-wa- 
ters,  and  common  water  in  which  a  fmall  quantity  of  fal  martis  had  been 
diffolved.  But  the  natural  fpaw  waters,  when  expofed  to  the  open  air, 
very  foon  loft  their  chalybeate  tafte,  and  would  not  ftrike  a  purple  colour 
with  galls  :  when  expofed  to  heat,  their  virtues  were  much  fooner  loft ; 
and  in  the  clofeft  veffels  they,  in  no  long  time,  became  vapid :  whereas 
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fal  marts  bears  heat,  and  being  expofed  to  the  air,  without  perceptibly  fo- 
fing  any  thing.  I  fufpected  this  difference  might  in  part  depend  upon  tha 
fmaller  proportion  of  the  vitriolic  principles  in  the  chalybeate  waters,  and 
fome  change  they  might  thereby  undergo  in  the  water  ;  and  therefore,  ha- 
ving added  to  fome  bottles  of  water  as  much  fal  martis  as  had  been  found 
to  make  it  of  the  fame  tafte  and  to  ftrike  the  fame  colour  with  chalybeate 
waters,  I  corked  fome  carefully  up,  others  1  put  bad  corks  into,  and  a 
third  fort  I  left  open.  The  water  in  thefe  two  laft  loft  its  tafte  and  virtues 
in  about  a  fortnight,  with  little  other  change  than  becoming  a  little 
muddy,  and  having  a  faffron-coloured  powder  at  bottom.  The  fecond 
kind  kept  fome  time  longer,  but  had  a  little  of  a  ftinking  fmell  before  it 
became  vapid.  The  water  that  was  carefully  corked  and  rofined  kept 
well ;  but  acquired  a  pretty  ftrong  fmell  of  rotten  eggs,  exactly  like  to 
what  feveral  fpaws  had  when  kept ;  and  when  the  bottle  was  left  open, 
the  ftinking  fmell  went  foon  off,  and  foon  after  the  chalybeate  virtues 
were  not  to  be  obferved,  and  the  bottom  of  the  bottle  was  covered  with 
the  faffron-coloured  powder,  which  is  generally  to  be  feen  alfo  in  bottles 
where  natural  chalybeate  waters  have  been  kept  any  time.  So  far,  there- 
fore, the  difference  between  the  natural  and  artificial  fteel-waters  feemed 
only  to  be  in  the  greater  volatility  of  the  natural  ones. 

Several  of  our  own  chalybeate  waters,  and  the  two  foreign  ones  of 
greateft  reputation,  Spaw  and  Piermont,  feemed  to  me  an  exception  to 
the  refemblance  I  had  found  between  the  diluted  folution  of  fal  martis  and 
the  natural  fteel-waters  ;  for  the  colour  they  ftrike  wich  galls  is  very  faint^ 
while  their  tafte  and  other  effects  are  remarkably  ftrong.  This  put  me 
on  trying  to  find  fome  artificial  way  of  imitating  them :  for  this  end,  I 
mixed  filings  of  iron,  oil  of  vitriol,  and  water,  in  a  florence  bottle,  which 
I  laid  on  its  fide ;  and  immediately  fitted  another  to  it,  in  which  I  had  put 
fome  fountain-water.  The  fumes  that  rofe  upon  the  effervefcence  of  the 
oil  of  vitriol  with  the  fteel,  came  over  into  the  other  glafs.  After  the 
violent  effervefcence  was  over,  I  took  away  the  glafs  with  the  water, 
which  was  quite  limpid,  but  had  a  ftrong  emyreumatic  fmell ;  its  tafte 
was  pungent  at  firft  upon  the  tongue,  and  then  the  acidulous  tafte  pre- 
vailed. When  tincture  of  galls  was  mixed  with  it,  it  became  of  a  red- 
purple  but  faint  colour,  which  held  a  great  many  days  without  any  ob- 
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fcrvable  precipitation.  Next  morning,  the  empyreuma  of  the  remaining 
water  was  gone,  and  it  had  a  very  agreeable  brifk  fpaw  tafte :  In  lefs 
than  a  day  after,  this  alfo  went  off ;  a  fmall  quantity  of  the  fafFron-powder 
was  fallen  to  the  bottom  of  the  glafs ,  and  the  galls  had  no  effect  on  the 
water. 

On  a  fufpicion  that  this  artificial  water  would  give  evident  figns  of  aci- 
dity, whereas  the  folution  of fal  martis,  and  fome  of  the  fpaws  that  ftrike 
a  black  colour,  rather  appear  alkaline,  by  changing  fyrup  of  violets  and 
clove-july flowers  into  a  green  colour,  I  mixed  it  with  thefe  fyrups,  with- 
out changing  the  one  into  red,  or  heightening  the  colour  of  the  other.  It 
is  true,  it  did  not  make  them  green,  neither  do  the  more  fpirituous  fpaws. 

The  fuccefs  ©f  this  experiment,  which  was  beyond  my  expectation,  led 
me  to  try  if  I  could  not  difcover  what  it  was  that  evaporated,  and  what 
was  precipitated  in  thefe  waters.  I  fufpected  the  menftruum  to  fly  off~ 
and  the  fteel  to  be  left  behind.  To  know  then  if  this  faffron-coloured 
refiduum  was  fteel,  I  poured  oil  of  vitriol  on  it,  which  made  no  remark- 
able effervefcence  :  I  then  added  water,  and  let  them  ftand  two -days, 
when  fome  of  the  powder  feemed  to  be  diffolved.  Upon  mixing  tincture 
of  galls  with  it,  the  colour  did  not  change  ;  but  upon  further  addition  of 
fpirit  of  hartfhorn,  a  great  effervefcence  followed,  and  a  fudden  coagu- 
lum  of  a  deep  red  purple  fub fiance  was  made.  This  change  of  colour  I 
at  firft  imagined  to  depend  on  the  refiduum  ;  but  upon  mixing  the  other 
ingredients  without  any  refiduum,  the  fame  coagulum  was  formed  ;  and 
therefore,  if  the  powder  precipitated  from  the  mineral  water  is  the  par- 
ticles that  compofed  iron,  they  are  greatly  changed.  The  refemblance  of 
the  ruft  of  iron  to  this  powder,  made  me  try  how  thefe  experiments  would 
hold  with  it ;  and  they  came  out  in  the  very  fame  manner  :  nor  would 
ruft,  or  the  powder,  when  fufpended  in  water,  ftrike  any  colour  with 
galls,  though  the  crocus  mart  is  of  the  fhops  did. 

What  flies  off  in  the  evaporation  is  evidently  the  menftruum,  in  which 
the  irony  particles  were  diffolved,  which  carries  away  fome  of  the  prin- 
ciples of  the  iron  with  it.  From  feeing  the  effects  of  acids  on  iron,  ob- 
serving the  effects  of  that  almoft  univerfal  menftruum  of  the  air  upon  this 
metal,  and  finding  vitriol  of  iron  naturally  formed,  we  have  reafon  to 
judge  that  the  menftruum  of  the  irony  particles  in  chalybeate  waters  is 
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alfo  an  acid  :  And  confidering  how  much  fulphtir  enters  into  the  compo- 
lition  of  iron,  what  a  ftrong  {linking  fmell  (which  can  only  depend  on 
fulphur)  mineral  waters  have  before  they  turn  vapid,  and  how  much  the 
fulphur  of  iron  is  deftroyed  before  the  iron  turns  into  ruft,  which  again 
refembles  the  powder  precipitated  in  thefe  waters  ;  all  this  would  perfuade 
us,  that  the  menftruum  carries  the  fulphur  along  with  it,  and  leaves  only 
the  earthy  parts,  with  a  fmall  proportion  of  fulphur. 

May  not  fteel-waters  be  impregnated  with  common  grofs  vitriol,  or 
with  the  more  fubtile  fumes  of  iron  dhTolved  in  the  natural  menftruum, 
or  with  both  in  different  proportions  ? 

Will  not  the  lefs  volatility  of  fome  chalybeate  waters,  and  the  quicker 
precipitation  of  their  irony  particles  after  the  mixture  of  galls,  mow  the 
fulphur  not  to  be  fo  much  freed  from  the  earthy  particles,  as  in  others 
that  precipitate  more  flowly  and  are  more  volatile  ? 

Will  not  the  common  obfervation,  of  air  generated  in  all  efFervefcen- 
cies,  fermentations,  putrefactions,  and  wherever  a  confiderable  change  is 
produced  in  the  compofition  of  bodies,  account  for  the  quantity  of  elaftic 
air  obferved  in  chalybeate  waters,  in  the  more  fpirituous  when  recent,  in 
others  when  the  putrid  fmell  mows  the  fulphur  to  be  more  difengaged  ? 

Are  not  the  different  kinds  of  fteel-waters  to  be  prefcribed,  according 
as  there  is  occafion  for  a  fubtile  penetrating  fulphureous  fpirit  to  pervade 
the  fmalleft  veflels,  or  according  to  the  quantity  of  an  abforbent  aftrin- 
gent  earth  that  is  required  to  be  joined  with  this  fpirit  ? 

Where  different  fpaws  are  not  to  be  had,  may  not  the  fame  water  be 
made  to  anfwer  each  of  thefe  intentions,  according  to  its  being  more  or 
lefs  kept,  or  expofed  to  the  air  or  heat  ? 


N°  47* 


N°  47. 


Remarks  on  the  Intercostal  Muscles, 


TAUVRY  *  fhowed  the  mifapplication  of  Mr  Bayle's  propofed  de- 
monftration of  the  action  of  the  internal  intercoftal  mufcles,  from 
his  inattention  to  the  ribs  not  keeping  in  the  fame  parallelifm  when  they 
are  raifed  as  when  they  are  deprefled,  becaufe  of  the  greater  motion  of 
the  lower  than  of  the  higher  ribs  ;  and  he  took  notice  of  the  fame  de- 
monftration, proving  equally  that  the  anterior  part  of  thefe  internal  in- 
tercoftals  muft  act  in  infpiration,  as  Bayle  would  have  their  pofterior  part 
to  act  in  exfpiration.  But  neither  he,  nor  any  other  writer  of  my  ac- 
quaintance, has  applied  this  demonftration  of  Bayle's ;  which,  granting 
the  parallelifm  of  the  ribs  to  remain  the  fame,  is  a  good  one,  to  account 
for  the  defect  of  the  internal  intercoftals  between  the  fpine  and  the  angle 
of  the  ribs,  and  for  the  deficiency  of  the  external  intercoftals  from  where 
the  ribs  begin  to  turn  upwards  to  the  Jlernum ;  a  fact  which  anatomifts 
are  now  all  agreed  in.  The  application  of  the  demonftration  to  this  pur- 
pofe,  is  the  intention  of  this  paper. 

Let  AB  (Plate  VII.  fig.  1.)  be  the  fpine,  CD  the  fternum,  EFGH  and 
IKLM  two  ribs ;  then  EK  and  GM  are  lines  in  the  direction  of  the  ex- 
ternal intercoftal  mufcles,  and  FI  and  HL  are  in  the  direction  of  the  in- 
ternal intercoftals.  Now,  fays  Bayle,  if  both  ribs  rife,  the  angle  FEI 

muft  be  enlarged  ;  and  its  hypotheneufe  FI,  the  fibres  of  the  internal  in- 
tercoftal, muft  be  longer ;  whereas  mufcles  generally  are  fhortened  when 

they  act.  Near  to  the  fpine,  where  the  ribs  cannot  be  brought  nearer 

at  one  time  than  another  this  reafoning  is  juft  ;  and  therefore  the  inter- 
nal intercoftals  are  not  placed  nearer  to  the  fpine  than  where  the  motion 

4  O  of 
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of  the  ribs  is  large  enough  to  allow  the  lower  rib  to  approach  fo  much  to 
the  one  above  it,  as  to  do  more  than  compenfate  for  the  elongation  of  the 
hypotheneufe  of  the  angle  EEI ;  i.  e.  the  internal  intercoftal  is  only  to  be 
found  farther  forward  than  the  angles  of  the  ribs. 

Near  to  the  fternum,  the  cartilages  cannot  be  brought  nearer ;  and 
therefore  when  they  are  raifed  up,  HL,  the  fibres  of  the  internal  inter- 
coftal, may  be  fhortened,  becaufe  the  angle  HMI  is  made  lefs :  But  if 
there  were  fibres  of  the  external  intercoftal  here,  as  GM,  they  would  be 
made  longer ;  becaufe  the  angle  GHM  is  enlarged  by  raifing  the  ribs ; 
and  therefore  no  external  intercoftal  mufcles  are  placed  at  this  fore-part 
of  the  thorax. 


N°4S. 


N°  48. 


P       R       O       O       F  S 

OF  THE 

Contiguity  of  the  Lungs  and  Pleura. 

TH  E  experiment  of  opening  the  thorax  without  hurting  the  lungs  of 
living  animals »  while  the  trunks  of  their  bodies  are  immerfed  in 
water,  through  which  no  bubbles  of  air  rife  after  the  perforation,  as  pro- 
pofed  by  the  ingenious  Lieberkuhn,  and  executed  by  the  illuftrious 
Haller  *,  is  a  decifive  one,  if  rightly  performed,  for  proving  no  air  be- 
tween the  pleura  and  lungs.  But  as  an  unwary  operator  may  wound  the 
lungs  in  perforating  the  thorax,  when  air  would  certainly  rife  in  the  wa- 
ter, from  which  the  -exiftence  of  air  in  the  thorax  might  be  concluded, 
and  feveral  other  circumftances  may,  and  have  caufed  the  conclufion 
from  this  experiment  to  be  difputed ;  it  may  not  be  amifs  to  mention 
fome  eafier  ways  of  proving  the  non-exiftence  of  air  in  this  place.  Such 
are  the  following. 

1 .  DuTect  the  teguments  and  intercoftal  mufcles  from  the  pleura  of 
either  a  dead  man  or  quadruped  without  wounding  this  membrane,  in 
which  there  is  no  difficulty ;  then,  pull  up  and  deprefs  alternately  the 
fternum  and  ribs  as  often  as  you  will,  the  lungs  are  feen  contiguous  all 
the  while  to  the  pleura  ;  but  on  making  a  fmall  puncture  through  this 
membrane,  the  lungs,  if  they  are  not  grown  to  the  pleura,  which  is 
often  the  cafe  in  the  human  fubjecT:,  fly  from  the  pleura,  and  are  no  more 
feen. 

4  O  2  2.  This 

*  Opufc.  de  Refpirat. 
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*2.  This  connexion  of  the  lungs  and  pleura,  more  or  lefs  of  which  is 
feen  in  mofi  human  bodies,  implies  ftrongly  a  natural  contiguity  of  thefe 
two  parts. 

3.  Lay  bare  the  pleura,  without  wounding  it,  between  two  ribs  of  any- 
living  quadruped,  which  requires  no  great  dexterity ;  and  then  the  con- 
tiguity of  the  lungs  and  pleura  may  be  feen,  though  the  lungs  are  con- 
ftantly  aiding  and  changing  place  along  the  pleura,  and  though  this 
membrane  is  in  different  dates.  While  the  creature  infpires,  it  is  concave; 
during  exfpiration,  it  is  convex  and  prominent  outwards  :  for  this  plain 
reafon,  that  while  infpiration  is  performing,  the  air  does  not  pafs  fo 
quickly  at  the  narrow  glottis  as  to  fill  the  lungs  at  once  with  air  of  den- 
fity  and  weight  equal  to  the  atmofphere ;  and,  during  exfpiration,  the 
air  cannot  efcape  fo  faft  at  the  glottis  as  to  prevent  its  more  than  ordinary 
condenfation  and  expanfility  in  the  lungs  than  the  external  air  has. 

If  we  were  to  find  accurately  what  weight  the  pleura  could  raife  when 
it  is  made  convex  during  exfpiration  in  the  preceding  experiment,  would 
not  this  determine  how  much  more  preffure,  than  that  of  the  atmo- 
fphere, the  part  of  the  lungs  within  this  elevated  pleura,  on  which  this 
weight  is  fuflained,  is  expofed  to  ? 

Would  not  the  preffure  on  the  fame  part  of  the  lungs,  during  infpira- 
tion, be  nearly  as  much  lefs  than  the  weight  of  the  atmofphere,  as  is  the 
weight  raifed  in  exfpiration ;  fince  it  is  the  fame  glottis  which  allows  the 
air  to  pafs  in  both  cafes  ? 

Is  not  the  force  by  which  the  infpiratory  organs,  acting  with  the 
greateft  energy  of  the  mind,  exceed  the  power  of  the  exfpiratory  organs 
uninfluenced  by  the  mind,  confiderably  lefs  than  the  weight  of  the  at- 
mofphere ;  fince  if,  after  exfpiration,  we  prevent  the  entry  of  the  air  by 
the  glottis,  we  cannot  dilate  the  thorax  as  in  infpiration,  though  there 
is  ftill  a  good  deal  of  rarefying  air  in  the  lungs  ? 

Do  not  the  infpiratory  organs,  during  infpiration,  overcome  the  refin- 
ance of  the  exfpiratory  organs,  and  likewife  that  fhare  of  the  preffure  of 
the  atmofphere  which  the  air,  rufhing  into  the  lungs-  does  not  balance  ? 

Are  not  the  ribs  arched,  and  the  fpaces  between  them  narrow,  to  pre- 
vent ill  effects  from  that  unbalanced  part  of  the  atmofphere  during  in- 
fpiration ? 

N°  49, 


No 


The  Cure  of  a  fmdlured  Tendo  Achillis. 


OU  R  predeceffbrs  were  either  not  fubjecl  to  the  breaking  or  tearing 
the  tendo  Achillis  ;  or  it  was  miftaken  for  a  fprain,  or  fome  fuch 
other  difeafe,  by  phyficians  and  furgeons  :  for  it  is  rarely  taken  notice  of 
in  books  ;  and  the  oldeft  and  beft  practifers  here  allure  me,  they  had  not 
obferved  it,  or  heard  of  it,  till  between  twenty  and  thirty  years  ago  ;  fince 
which,  this  accident  has  happened  to  a  considerable  number  of  people  of 
this  country,  of  whom  I  know  fixteen,  and  feveral  of  thofe  have  broke 
the  tendons  of  both  legs.  Amongft  the  reft,  I  have  been  a  fufferer  this 
way  ;  and  upon  a  comparifon  with  my  brethren  in  affliction,  my  cure  is 
the  moft  complete  of  any  I  know  j  there  being  neither  pain,  ftiffhefs, 
weaknefs,  nor  obfervable  fhrivelling,  in  my  left  leg  where  the  tendo 
Achillis  was  broken ;  whereas  moft  of  the  other  gentlemen  have  fome  of 
thofe  uneafinelfes,  and  feveral  have  all  of  them.  On  this  account,  I 
think  it  my  duty,  for  the  benefit  of  future  patients,  to  make  my  method 
of  management  as  public  as  I  can. 

When  my  tendon  was  torn,  it  cracked  as  loud  as  if  I  had  fuddenly 
broke  a  nut  under  my  heel ;  which  the  company  believed  had  happened : 
and  I  had  fueh  a  fenfation,  as  made  me  imagine  that  the  heel  of  my  fhoe 
had  (truck  a  hole  in  the  floor,  which  is  the  feeling  that  feveral  have  had 
as  well  as  I ;  while  others  complain  as  if  they  had  received  a  fmart  ftrokc 
with  a  ftone  or  cane  on  the  part.  I  fufpected  immediately  what  the  cafe 
was  :  and  therefore,  after  feeling  where  the  hollow  was,  between  the 
ends  of  the  broken  tendon,  I  took  the  left  foot  in  my  right  hand,  with 
which  I  extended  the  foot  ftrongly  ;  and,  as  foon  as  I  was  put  in  a  feat, 
preffed  down  the  calf  of  my  leg  with  my  other  hand  :  In  which  pofture 

I 
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I  kept  them  till  Meff.  John  Douglas  and  James  RufTel,  furgeons  of  this 
place,  came ;  and  after  being  fatisfied  of  the  rupture,  by  prefling  their 
fingers  into  the  hollow  between  the  two  ends  of  the  tendon,  they  applied 
compreffes,  and  a  bended  board  on  the  upper  part  of  my  foot  and  fore- 
part of  my  leg,  which  they  kept,  as  near  as  they  could,  in  a  ftraight  line 

by  a  tight  bandage  made  with  a  long  roller.  This  drefling  became 

foon  too  uneafy  for  me  to  bear ;  and  the  board  was  liable  to  muffle, 
whatever  care  was  taken  in  the  application  of  the  bandage :  therefore  I 
changed  it  for  the  following  compound  one,  confining  of  two  pieces. 
See  Plate  VII. ;  where 

Fig.  2.  Is  a  foot-fock  or  flipper,  A,  of  double  quilted  ticking ;  from 
the  heel  of  which,  B,  the  quilted  ftrap  c,  is  of  fuch  a  length  as  to  come 
up  above  the  calf. 

Fig.  3.  A  ftrong  quilted  calf-piece  L,  with  pye-holes  MM  on  each  fide, 
through  which  a  lace  (fig.  4.)  is  to  be  paffed ;  and  with  a  buckle  N,  fb 
placed  on  its  back-part,  that,  when  the  lacing  was  on  the  outfide  of  the 
leg,  the  buckle  was  in  the  middle  of  the  lower  part.  Two  rows  of  pye- 
holes  are  here  reprefented  on  one  fide,  either  of  which  is  to  be  ufed  ac- 
cording to  the  thicknefs  of  the  leg. 

Having  then  wrapped  foft  flannel,  fmoked  with  the  fumes  of  benzoin, 
round  my  foot  and  leg,  I  put  on,  as  in  fig.  5.  the  foot-fock  A,  and  calf- 
piece  L,  and  bringing  the  ftrap  C  through  the  buckle  N,  I  could  by  it 
extend  the  foot,  and  pull  down  the  calf  to  what  degree  I  thought  fit,  and 
there  fecure  it  with  the  buckle. 

This  bandage  anfwering  my  intention  quite  well,  I  wore  it  night  and 
day;  drawing  the  ftrap  tighter  when  I  inclined  to  fleep,  and  relaxing  it 
when  I  was  fully  awake  and  on  my  guard  :  at  which  time,  likewife,  I 
placed  my  foot  on  a  ftool,  in  the  poflure  reprefented  at  S ;  and  frequently 
ihifted  the  calf-piece,  or  made  the  lacing  of  it  loofer,  to  prevent  the 
fwelling  of  my  foot,  which  it  was  in  danger  of  occafioning  when  it  be- 
came too  tight  by  being  drawn  down  by  the  ftrap.  After  a  day  or 

two,  I  found  my  toes  uneafy,  from  the  foot-fock  prefiing  them  ;  and 
therefore  I  undid  the  fewing  of  it  at  the  toes,  from  d  to  d,  and  have 
caufed  it  always  fince  to  be  made  open  there  for  others  who  ufed  it. 

During  two  weeks,  I  made  no  motion  nor  effort  with  my  foot ;  but 

was 
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was  carried  in  a  chair,  running  on  caflors,  from  one  part  of  my  houfe  to 
another.  After  this,  I  began  to  move  the  foot  backwards  and  forewards 
fo  gently  as  not  to  give  pain,  and  gradually  increafed  thofe  motions  ;  but 
always  flopped  the  flexion  of  the  foot,  or  extenfion  of  the  leg,  whenever 
I  felt  the  leaft  uneafmefs.  Frequently  I  continued  thefe  motions  for  half 
an  hour  together  with  the  difeafed  limb ;  but  kept  the  other  as  much  at 
reft  as  I  could. 

When  I  began  to  walk,  I  always  put  the  left  leg  fome  way  before  the 
right,  that  the  left  foot  might  be  well  extended ;  making  ufe  of  a  cane  in 
my  right  hand,  to  prevent  any  danger  of  falling. 

The  void  between  the  two  ends  of  the  divided  tendon  became  infen- 
fible  in  a  few  days,  except  that  a  foftnefs  was  felt  there  more  than  any 
where  elfe  :  but  this  part  turned  gradually  thicker  and  harder,  till  a  knot 
was  formed  in  it ;  which  one,  in  feeling  through  the  teguments,  would 
have  thought  to  be  a  piece  of  cartilage  as  large  as  a  middle-fized  plum, 
which  has  greatly  decreafed  and  become  fofter  for  fome  years  pan:,  fo 
that  at  prefent  it  is  much  lefs  perceptible  than  formerly. 

Some  weeks  after  the  accident,  I  began  to  pour  cold  water  on  my  leg 
and  foot,  caufing  them  to  be  well  rubbed  immediately  after :  but  the 
water,  inftead  of  flrengthening  the  member,  as  I  expected  it  would  have 
done,  made  it  cold  and  weak ;  for  which  reafon  I  foon  forebore  the  ufe  of 
it,  and  caufed  the  leg  to  be  rubbed  twice  a-day  flrongly  with  iinguentum 
althe<z^  or  fome  fuch  greafy  fluff,  to  protect  the  fkin  from  excoriation  by 
the  friction.  This  manoeuvre  was  continued  till  I  began  to  employ  the 
limb  freely. 

Being  obliged  to  go  abroad  after  fix  weeks,  I  put  on  a  pair  of  fhoes 
with  heels  about  two  inches  high,  and  applied  the  machine  which  I  am 
jufl  now  to  defcribe,  in  the  day-time,  inftead  of  the  former  bandage  5, 
which,  however,  was  always  put  on  at  night  for  a  month  more. 

The  new  machine,  fig.  6.  was  a  piece  of  fleel,  the  middle  flalk  of 
which  A  is  narrow  but  flrong.  The  ends  BB  are  thin,  broad,  and  con- 
cave, adapted  to  the  convexity  of  the  foot  and  fore-part  of  the  leg- 
Three  flaples,  ccc,  fland  up  from  the  fore-part  of  the  fleel,  one  being  in 
the  middle  of  each  of  the  broad  ends,  and  the  third  in  the  middle  of  the 
flalk.  All  the  fleel,  except  the  flaples,  was  covered  with  chamois  lea- 
ther 
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ther ;  and  the  concavities  of  BB  were  well  buffed,  as  the  fofter  rupture- 
bands  commonly  are. 

After  I  had  put  on  my  fhoes  and  ftockings,  one  end  of  this  machine 
was  put  on  the  broad  part  of  my  foot,  nearer  the  toes  than  the  buckle  of 
the  fhoe  ;  and  the  other  end  was  placed  on  the  fore-part  of  the  leg :  then 
one  ribband,  or  a  thong  of  leather,  (fig.  7.)  was  put  round  the  foot,  and 
another  (fig.  8.)  round  the  leg,  to  pafs  through  the  two  flaples  near  the 
ends  of  the  machine,  and  there  fecured  with  ftraps  or  buckles,  but  without 
being  drawn  tight. — A  third  ftrap  or  ribband,  (fig.  9.)  having  its  middle  D 
applied  in  the  hollow  of  the  foot,  immediately  before  the  heel,  had  its 
ends  palled  on  each  fide  of  the  foot,  through  a  finus  or  noofe  EE,  of  a 
fourth  thong  of  leather  F,  that  came  round  the  quarter-heel  of  the  fhoe, 
to  be  afterwards  put  through  the  middle  ftaple ;  where,  after  thefe  ends 
GG  were  drawn  as  tight  as  was  thought  convenient  for  extending  the 
foot,  they  were  fecured  with  the  buckle  or  with  knots.    (See  the  applica- 
tion in  (fig.  10.)    I  wore  this  machine  always  in  the  day-time  for  five 
months  ;  though,  as  it  is  inconvenient  by  fhufHing  out  of  its  place  fome- 
times,  I  think  a  thong  of  leather  fewed  at  one  end  to  the  upper  middle 
part  of  the  quarter-heel  of  the  fhoe,  and  fattened  at  the  other  end  to  a 
garter  pvit  above  the  calf  of  the  kg,  would  ferve  inflead  of  it  without 
inconvenience.  All  that  time  I  never  walked  the  ftreets,  but  was  car- 
ried in  a  chair. — In  going  down  flairs,  I  always  put  the  difeafed  leg  firft 
down  at  each  ftep  ;  and  in  coming  up,  I  put  the  found  leg  foremoft  :  by 
which  I  fhunned  the  ftretching  and  retearing  of  the  new-foldered  finew, 
which  I  knew,  from  what  others  had  fuffered,  might  have  made  the  cafe 

worfe  than  it  was  at  firft.-  The  habit  I  had  got  of  walking  after  this 

manner  in  flairs,  became  fo  much  a  fecond  nature,  that  I  had  afterwards 
difficulty  to  learn  to  go  up  and  down  in  the  ordinary  way  with  the  feet 
alternately. 

I  continued  the  high-heeled  fhoes  for  two  years,  caufing  my  boots  to 
be  made  after  the  fame  fafhion  when  I  began  to  ride ;  but  have  gra- 
dually fince  retrenched  their  height,  till  now  I  wear  them  of  the  common 
make. 

During  all  that  time,  too,  I  mounted  my  horfe  at  the  right  fide  inflead 
of  the  left  one,  that  I  might  fhun  the  rearing  my  whole  weight,  by  the 

force 
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force  of  the  weakened  gaftrocnemii  mufcles  ;  and  to  prevent  the  accident 
of  (training  them  in  cafe  the  horfe  Humbled,  I  kept  the  left  foot  deep  in 
the  ftirrup.  In  walking  up-hill,  I  put  that  foot  a-crofs  j  and,  in  fhort, 
guarded  againft  every  other  ftretching  ftep  or  motion. 

On  comparing  the  lize  of  the  calfs  of  the  two  legs  at  prefent,  the  left 
one  is  a  little  fmaller  than  the  right  one,  efpecially  in  the  morning  *  but 
fo  little,  that  it  is  fcarce  perceptible :  through  the  day,  the  difference  be- 
comes lefs.  The  tendo  Achillh  that  was  broken,  is,  as  moft  other  ten- 
dons cured  after  breaking,  confiderably  thicker  and  harder  than  the 
other ;  but  one  muft  be  told  it  is  fo,  before  he  can  difcover  it  by  the 
eye. 


No  50. 


N°  50. 

H    I    S    T    O    R    I     E  S 

O  F 

Tophaceous  Concretions  in  the  Alimentary  Canal. 

it  A  Healthy  boy,  about  twelve  years  of  age,  began  to  complain  of 
■tA  colic-pains  ;  which  increafing  with  frequent  gripes,  borborygmi,  and 
vomiting,  had  fuch  an  effect,  that  his  parents  afierted  he  was  fcarce  of 
fo  large  a  ftature,  after  fix  years  of  his  difeafe,  as  he  was  at  the  beginning 
of  it.  Vomits,  purges,  vermifuges,  attenuants,  and  a  variety  of  other 
medicines,  had  been  given  in  that  time,  without  any  benefit. 

His  father,  one  of  the  town-officers  or  ferjeants,  having  then  afked  my 
worthy  friend  and  colleague  Dr  Plummer's  advice,  he  delired  my  aflift- 
ance.  We  were  told  by  the  lad,  who  was  greatly  emaciated  and  very 
weak,  that  fome  years  paft  he  had  not  had  the  vomiting,  but  found  a 
hard  painful  tumour  above  the  left  groin,  which  fometimes  fhifted  place 
a  little,  where  he  fancied  often  he  felt  fomething  like  the  ftriking  of  two 
hard  bodies  on  each  other.  He  had  been  of  late  much  fatigued  with  te- 
nefmus.  Sometimes  he  had  no  excretion  of  faeces  for  feveral  days  ;  and 
often  he  could  fcarce  make  any  water,  and  that  only  in  drops,  During 
two  days  before  our  vifit,  the  tenefmus  was  conftant ;  and  he  felt  fome- 
thing hard  within  the  rectum  near  to  the  anus,  which  he  and  feveral  others 
had  endeavoured  in  vain  to  bring  away  with  their  fingers. 

On  extracting  this  fubftance  with  a  forceps,  fuch  as  is  ufed  for  extract- 
ing 
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ing  {tones  from  the  bladder,  he  was  much  eafier  than  he  had  been  of  a 
confiderable  time.  Next  day  he  patted  two  other  balls  ;  and  on  each  of 
the  two  following  days,  a  ball,  which  he  could  not  force  out  at  the  anus, 
was  extracted  with  the  forceps.  After  this  he  had  no  uneafinefs,  and 
foon  became  a  heal  ftrong  young  man. 

The  larger!  of  thefe  five  balls,  which  was  the  firft  extracted,  is  five 
inches  in  circumference,  and  fomething  globular,  but  with  feveral  pro- 
minences and  flat  furfaces.  Moft  of  the  flat  parts  had  a  fmooth  mining 
tartarous  thin  coat ;  the  reft  of  it  was  more  rough,  and  of  a  fpongy  ap- 
pearance. The  two  laft  brought  away  are  lefs  in  bulk,  and  without  fo 
much  tartarous  cruft.  The  two  fmall  ones  are  all  covered  over  with  the 
mining  tartarous  cruft,  which  in  feveral  places  is  prettily  variegated  with 
different  fhades  of  an  afhy  colour.  One  of  them  has  fome  refemblance 
in  its  fhape  to  the  fhell  of  a  tortoife :  the  other,  or  fmalleft,  may  be  com- 
pared to  two  pyramids  joined  by  a  common  bafe. 

The  fecorfd  in  fize,  and  the  fmalleft,  are  cut  through  near  to  the  middle, 
where  there  is  a  fmall  flat  bone,  that  probably  has  been  the  nucleus  about 
which  thefe  balls  were  formed,  though  they  are  not  of  the  fame  fhape. 

We  were  informed  by  the  parents,  that  they  had  often  chid  their  fon 
for  fwallowing  the  fmall  bones  of  flieep  and  lambs  feet ;  the  linewy  parts 
of  which,  when  boiled,  the  family  frequently  took  for  food. 

2.  A  man  who  had  been  long  tortured  with  a  painful  hard  fwelling  in 
his  belly  a  little  above  the  right  groin,  which  frequently  caufed  vomitin°- 
and  diarrhoea,  though  at  other  times  he  was  very  coftive,  afked  my  ad- 
vice when  he  was  very  weak  and  emaciated.  The  feat  of  this  tumour 
the  kind  of  feel  it  had  through  the  containing  parts,  and  its  tumbling,  as 
the  patient  faid,  from  one  place  to  another  when  he  changed  poftures, 
made  me  fufpect  a  concretion  to  be  lodged  in  the  great  fac  of  the  colon. 

In  hope  to  pufh  it  forwards  in  the  colon,  I  caufed  his  great  guts  to  be 
filled  with  whey  injected  by  the  anus,  and  then  directed  himfelf  and  af- 
firmants to  prefs  repeatedly  the  tumour  upwards.  This  manoeuvre  being 
feveral  times  renewed  without  fuccefs,  I  prefcribed  a  brifk  purgative,  and 
ordered  the  injections  with  the  preflure  to  be  repeated  as  fbon  as  the  ca- 
thartic began  to  operate.  But  this  and  feveral  other  fuch  operations 
failing,  my  patient  died. 

4  P  2  Having 
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Having  obtained  leave  to  examine  his  body,  my  conjecture  proved  to 
be  right;  for  in  the  caput  colt,  there  was  a  ball  of  more  than  feven  inches 
circumference,  with  a  depreffion  at  oppofite  ends.  The  inteftine  had 
contracted  fo  much  at  the  fide  of  the  ball  next  to  the  cavity  of  the  colon, 
that  I  could  not  force  it  through  the  aperture  there,  but  was  obliged  to 
cut  the  fac  in  which  it  was  lodged  to  take  it  out. 

The  ball  had  no  tartarous  cruft  on  its  furface :  and  when  it  was  cut 
through,  its  nucleus  was  a  chalky  or  limy  fubftance  about  the  fize  of  a 
common  pea. 

3.  Dr  John  Stevenfon  phyfician  gave  me  a  concretion  fix  inches  in  cir- 
cumference, the  nucleus  of  which  is  a  plum-ftone,  taken  out  of  the  inte- 
ftines of  a  boy  of  five  years  old.  Though  the  (lone  had  been  fwallowed 
long  before  the  boy's  death,  the  kernel  of  it  was  frefh  when  the  ftone  was 
taken  from  the  middle  of  the  ball.  A  clyfter  had  brought  away  feveral 
other  plum-ftones  from  this  boy  fome  months  after  the  plums  had  been 
eat. 

4.  Dr  Stevenfon  alfo  gave  me  another  fuch  concretion,  which  has  four 
flat  fides  with  feveral  depreflions  in  them,  meafuring  about  five  inches  in 
circumference,  formed  alfo  on  a  burnet  plum-ftone,  which  he  took  out 
of  the  inteftines  of  a  girl. 

5.  From  the  fame  gentleman  I  likewife  had  a  third  concretion  pretty 
like  to,  but  a  little  larger,  than  the  one  defcribed  and  painted  by  Dr 
Simfon  in  Med.  EfT.  vol.  i.  art.  32.;  which,  with  three  fuch  others,  he 
took  out  of  the  inteftines  of  another  patient.  Each  of  them  had  a  fmali 
ftone  in  the  middle,  the  patient  having  formerly  fwallowed  fmall  ftones 
and  pebbles  for  what  he  called  a  colic  in  his  ftomach. 

The  Doctor  tells  me,  that  all  thefe  three  patients  wafted,  without  being 
fick  or  lofing  their  appetite.  They  were  fond  of  flefti  for  food,  and  were 
averfe  to  flops.  They  feldom  were  free  from  borborygmi,  which  made  the 
abdomen  to  change  almoft  conftantly  its  appearance,  the  parts  of  it  rifing 
and  finking  as  the  air  went  from  one  place  to  another. 

6.  In  a  ball  of  this  kind,  eight  inches  one  way  and  fix  the  other,  taken 
from  a  gentleman's  inteftines,  whofe  hiftory  I  do  not  know,  the  nucleus  is 
a  little  round  piece  of  wood  about  the  fize  of  a  common  hazle-nut. 

None  of  the  balls  mentioned  in  thefe  four  laft  hiftories  have  any  tarta- 
rous 
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t'ous  cruft  ;  but  they  and  all  the  other  cut  ones  have  the  appearance  of  be- 
ing compofed  of  ftrata  furrounding  the  nucleus,  their  colour  differing  in 
ftiades  from  a  dark  rufty  to  a  pale  amy  colour.  Their  fubftance,  except 
where  there  is  tartarous  cruft,  refembles  a  fine  hat  or  chamois  leather 
when  cut. 

7.  In  the  collection  of  curiofities  kept  by  the  furgeons  of  this  place, 
there  is  a  ball  taken  out  of  the  ftomach  of  a  borfe,  which  is  nearly  fphe- 
rical,  and  nineteen  inches  in  circumference.  Its  furface  has  fomething 
of  the  mulberry  form,  being  compofed  of  a  great  number  of  hemifphe- 
rical  knobs,  about  a  quarter  of  an  inch  diameter,  contiguous  to  each 
other.  Their  outward  Ihell  looks  like  a  thin  cruft  of  fandy  clay ;  but 
within  this  the  fubftance  has  the  fame  matted  appearance  as  the  human 
concretions  have. 

8.  Balls  are  alfo  frequently  formed  in  the  ftomachs  of  cows.  Three 
of  them  which  were  given  to  me,  are  almoft  exact  fpheres  of  a  black  co- 
lour, compofed  of  an  external  hard  tartarous  cruft,  which  is  about  one 
twentieth  of  an  inch  thick.  Within  this  there  is  nothing  but  fhort  black 
hairs  matted  compactly  together.  The  circumference  of  the  largeft  is  9 
inches  ;  of  the  fecond,  6  ;  and  that  of  the  third  is  54-. 


N°  51. 


REMARKS 

O  N 

Procidentia  Ani,  Intususceptio,  Inflammation,  and 
Volvulus  of  the  Intestines. 

AT  ftool,  more  or  lefs  of  thejnfide  of  the  reflum  is  generally  thruft 
out  beyond  the  verge  of  the  anusy  which  afcends  when  the  pref- 
fure  of  the  diaphragm  and  abdominal  mufcles  ceafes.  If  the  protruded 
inteftine  is  not  then  retracted,  it  is  fqueezed  by  the fphincter  ani,  fo  that 
the  return  of  liquors  from  the  part  of  it  which  is  beyond  this  ftricture 
muft  be  rendered  difficult;  on  which  account,  this  part  fwells,  becomes 
of  a  colour  more  red  than  natural,  and  a  larger  than  ordinary  quantity  of 
flime  flows  from  the  ends  of  the  veffels  that  open  on  its  inverted  villous 
furface.  This  ftate  is  called  procidentia  ani;  a  difeafe  to  which  children, 
old  people,  thofe  weakened  by  difeafes,  or  fuch  as  are  attacked  by  tenef- 
mus  from  whatever  irritating  caufe,  are  more  fubject  than  others. 

The  fpeedy  reduction  of  the  inverted  protruded  part  of  the  inteftine,  is 
the  effectual  cure ;  nor  fhould  time  be  loft,  as  is  often  advifed,  in  trying 
to  diminifh  the  fwelling  by  warm  fomentations  and  poultices;  which  re- 
lax the  veffels,  and  rarify  the  liquors,  and  therefore  produce  an  effect 
very  different  from  what  they  are  intended  to  have.  If  the  prolapfed  in- 
teftine is  fo  much  fwelled,  that  it  cannot  be  made  to  pafs  through  the  con- 
tracting fphincter,  incifions  may  be  made  in  its  furface,  by  which  part  of 
the  flime  and  blood  contained  in  the  cellular  membranes  may  be  fqueezed 
out  to  diminifh  its  volume,  and  thus  to  make  it  capable  of  returning 
again  within  the  body. 

The 
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The  practice  of  the  nurfes  and  other  good  women,  in  making  the  re- 
duction of  a  procidentia,  is  very  faulty.  They  apply  a  warm  cloth  to  the 
protruded  part  of  the  gut,  and  prelling  on  it  endeavour  to  thruft  it  all  up  at 
once.  Before  the  inteftine  fwells,  this  operation  fometimes  fucceeds  with 
children  whofe  fphincter  is  weak.  But  dry  cloths  or  fingers  are  liable  to 
adhere  to  the  villous  coat,  and  give  great  pain  in  taking  them  off.  The 
cloths  or  fingers  applied  here  ought  always  to  be  befmeared  with  oil,  un- 
falted  butter,  or  axunge,  to  prevent  this  adhefion.  The  bulk  of  the  pro- 
lapfed  part  is  often  fo  great,  that  it  is  impoflible  to  make  it  all  pafs  at  once 
through  the  fphincter,  and  a  fruitlefs  attempt  of  reduction  generally  in- 
creafes  the  fwelling.  The  reduction  ought  to  be  made  by  prefling  a  fmall 
part  of  the  fides  of  the  orifice,  with  a  greafy  finger ;  and  when  that  part  is 
thruft  within  the  orifice,  another  finger  is  applied  to  what  is  then  the 
verge  of  the  orifice  to  pufh  it  upwards,  while  the  firft  applied  finger  is 
withdrawn :  by  fuch  an  alternate  fuccellion  of  two  fingers,  the  whole  may 
be  introduced  in  moft  cafes  without  incifions,  fo  that  this  difeafe  is  feldom 
fatal;  and  for  that  reafon,  the  patient  is  generally  too  much  neglected 
after  the  reduction  is  made,  which  is  fometimes  attended  with  bad  con- 
fequences. 

If,  after  the  reduction,  the  part  continues  to  be  pained,  and  the  patient's 
pulfe  is  quick,  blood-letting  and  a  low  and  cooling  diet  are  neceflary  to  pre- 
vent inflammation  and  its  confequences.  In  all  cafes,  too  much  coftive- 
nefs,  and  its  contrary  a  diarrhoea,  efpecially  with  tenefmus,  are  equally  to  be 
guarded  againft  ;  feeing  a  return  of  the  procidentia  may  be  caufed  by 
either  of  them.  The  relaxed  parts  are  to  be  braced  by  ftrengthening  to- 
pical medicines.  In  the  aftringents  commonly  prefcribed,  I  can  have  no 
confidence;  their  effect  goes  no  deeper  than  the  fkin:  but  ftimulants, 
fuch  as  ardent  fpirits,  or  tinctures  of  the  aromatic  refins  made  with  them, 
give  a  fpring  to  all  the  parts,  and  excite  a  glowing  heat  whenever  they 
are  applied  fo  as  to  touch  any  part  of  the  extremity  of  the  gut,  which 
they  can  always  be  made  to  do. 

I  have  faid  that  this  difeafe,  the  procidentia  ani,  is  feldom  fatal ;  and  the 
reduction  of  the  prolapfed  part  of  the  inteftine  into  the  body  is  generally 
regarded  as  a  cure  of  it :  but  that  this  is  not  true,  when  the  doubling  of  the 
inteftine  is  high  up,  will  appear  from  the  following  hiftory. 
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A  large -fized  ftrong  healthy  boy,  a  year  and  an  half  old,  after  a  diar- 
rhoea of  fome  days,  with  tenefmus,  was  obferved  to  have  a  procidentia  ani, 
which  was  treated  two  days  by  the  women  who  attended  him ;  after 
which  Mr  Adam  Drummond,  furgeon  in  this  place,  was  called  to  his  af- 
fiftance.  He  reduced  the  procidentia  frequently ;  but  it  foon  returned, 
which  made  him  defire  I  mould  be  confulted. 

The  inverted  inteftine  flood  out  four  inches  from  the  anus,  without  be- 
ing much  fwelled  or  of  a  deep  red  colour,  and  the  child  feemed  to  have 
no  other  difeafe.  Mr  Drummond  moft  eafily  introduced  all  the  tumour 
into  the  body;  but  foon  after  it  was  pufhed  out  again,  upon  the  child's 
having  a  defire  to  ftool,  notwithstanding  a  fervant's  keeping  a  finger  on 
each  fide  of  the  anus  near  to  each  other,  while  fome  liquid  excrement  was 
paffed.  After  the  reduction  was  again  made,  I  put  my  finger  which  is 
long  up  the  reclum,  pufhing  the  orifice  of  the  inverted  gut  on  the  point  of 
it;  and  then  found  the  orifice  of  the  inverted  gut  refembling  the  feel  of 
the  os  tinea  of  an  unimpregnated  womb  refting  on  it,  which  I  could  throw 
up  fome  way  further  with  a  fudden  jerk  of  the  laft  point  of  the  finger, 
but  without  being  able  to  invert  it.  We  then  caufed  a  large  quantity  of 
milk  and  water  to  be  injected  with  force,  while  the  two  fides  of  the  anus 
were  prefTed  firmly  on  the  pipe  of  the  fyringe  introduced  by  the  anus  into 
the  reclum,  to  prevent  the  liquor's  recoiling,  in  hope  that  the  liquor  would 
carry  the  inverted  gut  before  it,  to  caufe  its  return  to  the  natural  fituation. 
This  operation  being  repeated  feveral  times  in  vain,  the  procidentia  always 
returning  with  the  tenefmus,  a  very  long  probe  of  whale-bone  was  made, 
fponge  was  fattened  round  the  probe,  and  this  was  wet  in  oil ;  the  probe  was 
introduced  into  the  orifice,  which,  I  faid,  refembled  an  os  tinea,  the  fides 
of  which  refted  on  the  fpunge ;  and  with  this  the  inteftine  was  pufhed  a 
great  way  up  into  the  body  in  the  direction  of  the  reclum,  but  without 
fuccefs.  Several  attempts  of  the  fame  kind  failing,  we  defpaired  of  a  cure ; 
and  the  child,  fome  time  after,  being  attacked  with  fevere  vomiting  and 
perpetual  tenefmus,  died  in  a  few  days. 

Mr  Drummond,  who  opened  the  body,  told  me,  that  the  inverfion  be- 
gan a  little  below  the  upper  part  of  the  figmoid  flexure  of  the  colon;  and 
that  the  mefcolon  was  torn  away  from  the  inverted  part. 

When  a  doubled  part  of  an  inteftine  is  extended  into  the  cavity  of  this 
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alimentary  canal,  without  appearing  externally  at  the  anus,  it  is  called  in- 
tufufceptio,  which  I  am  perfuaded  is  a  much  more  frequent  difeafe  than 
is  generally  thought.  I  have  feen  feveral  whom  I  judged  to  have  died  by 
it,  and  {hall  now  relate  the  cafes  of  four  people  whofe  bodies  were  ex- 
amined after  death. 

1.  A  middle-aged  woman,  during  fixteen  months  before  her  death, 
fufFered  greatly  from  colic-pains,  diflenfion  of  her  belly,  vomiting,  and  tc- 
nefmus.  In  the  latter  part  of  her  life,  when  I  firfl  faw  her,  me  had  no  cef- 
fation  from  pain,  except  by  the  force  of  opium. 

In  the  great  arch  of  the  colon  was  a  doubled  part  of  that  gut,  feven 
inches  long.  The  containing  interline  had  a  very  flight  adhefion  to  the 
inverted  doubled  part  contiguous  to  it.  The  doubled  part  was  of  a  dark 
red  colour,  but  not  very  hard.  The  paffage  for  the  -feces  through  it  was 
very  narrow,  not  allowing  a  finger  pufhed  with  force  to  pafs. 

2.  A  woman  about  fifty  years  of  age  lived  two  years  with  fuch  fymp- 
toms  as  were  narrated  in  the  preceding  cafe.  We  found  a  doubled  part 
of  the  colon  four  inches  long  in  the  left  loin,  with  the  fame  appearance  as 
defcribed  in  the  former  hiftory. 

3.  A  girl  feven  years  old,  after  eating  a  carrot  and  fome  currant-berries, 
had  a  colic,  which  continued,  with  a  diftended  belly,  vomiting,  and  pafTmg 
little  faces,  from  July  till  the  middle  of  December,  notwithflanding  various 
medicines  were  given. 

Mr  Malcolm  Surgeon  in  Dalkeith,  whofe  patient  fhe  was,  being  al- 
lowed to  open  her  corpfe,  cut  out  the  affected  part  of  the  interline,  and 
fent  it  to  me.  The  end  of  the  ilium,  valvula  Tulpii,  caput  coli,  and  appe?i- 
dix  vermiformis,  were  raifed  twelve  inches  within  the  colon,  to  which  they 
liad  a  flight  adhefion.  The  outer  furface  of  the  contained  interlines  was 
dark  coloured,  and  very  unequal.  The  orifice  of  the  prolapfed  part  was 
not  at  its  end,  but  at  one  fide  an  inch  and  a  half  from  the  end,  with  a  foft 
flexible  prominence  at  each  fide  of  the  aperture,  which  I  judge  to  have 
been  Tulpius\  valve.  The  doubled  parts  were  fo  grown  together,  that  I 
could  not  diflinguiih  one  from  the  other.  The  paffage  within  them  was 
fo  fmall  and  crooked,  that  I  could  not  pufh  a  probe  through  it ;  but, 
cutting  it  open  gradually,  I  found  it  was  Mill  pervious. 
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4.  Dr  Cullen,  ProfefTor  of  Medicine  in  the  Univerfity  of  Glafgow, 
communicated  the  following  cafe  to  me. 

A  boy  about  twelve  years  of  age  complained  of  wandering  colic-pains, 
which  he  imputed  to  blows  received  on  his  belly  from  fome  of  his  com- 
panions. Thefe  pains  returned  frequently,  with  diarrhcea,  and  fometimes 
bloody  ftools,  for  near  a  year,  when  his  parents  confulted  Mr  James  Muir 
furgeon  in  Glafgow  about  him.  The  boy  was  then  much  emaciated,  had 
a  quick  pulfe,  and  was  fo  weak  as  to  be  confined  to  his  bed.  Two  weeks 
after  this,  a  livid  membranous  fubflance,  pafTed  by  the  bpy  at  ftool,  was 
brought  to  Mr  Muir  ;  who,  obferving  it  to  be  tubular,  tied  one  end  of  it, 
and,  blowing  into  the  other,  diftended  it  into  fuch  a  convoluted  tube, 
thirteen  inches  long,  as  reprefented  ABC,  fig.  1 1.  of  Plate  VII.  which  I 
caufed  to  be  drawn  from  the  original  which  was  fent  me.  As  it  has  the 
mefentery  D  connected  to  all  its  concave  fide,  it  appears  to  have  been  an 
entire  piece  of  gut,  and  not  the  villous  coat  only.  Befides  this  large  por- 
tion of  intefline,  there  were  feveral  fhreds  and  fmaller  pieces  paffed  by  the 
patient ;  notwithftanding  which,  Mr  Muir  faw  afterwards  among  the 
the  boy's  faces \  fkins  of  potatoes  which  he  had  eat  after  thefe  parts  of  the 
inteftine  came  away,  fo  that  they  had  not  made  any  difcontinuity  in  the 
alimentary  canal.    The  fymptoms  continuing,  the  boy  died  in  fix  weeks. 

Mr  Muir  opened  the  body  of  his  patient,  in  prefence  of  feveral  gentle- 
men of  the  faculty ;  who  faw  what  I  am  now  to  defcribe,  with  the  a  Hi  fi- 
ance of  a  figure,  which  I  caufed  to  be  taken  of  the  dried  preparation  of  the 
inteftine  fent  me. 

The  folds  of  the  inteftines  and  omentum  were  all  glued  together  by  a 
fatty  curdy  matter.  Within  four  inches  of  the  valve  of  the  colon,  the  ilium 
ABC,  fig.  12.  Plate  VII,  formed  into  the  ufual  curve  by  the  mefentery  D, 
fuddenly  rofe  perpendicularly  at  E,  where  it  was  much  contracted  and 
had  the  appearance  of  a  cicatrice.  When  the  inteftine  was  opened,  this 
contracted  part  of  it  was  found  much  thicker  and  harder  than  it  was  any 
where  elfe,  efpecially  on  one  fide,  where  it  flood  fo  far  into  the  cavity  as 
to  leave  a  very  fmall  pafl'age  for  the  aliment.  Along  this  contracted  part, 
the  mefentery  F  was  firm  and  thick.  After  this,  the  intefline  G  became 
of  a  natural  enough  form  and  make. 

The  gentlemen  in  Glafgow  were,  I  think,  juftly  of  opinion,  that  the 
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part  of  the  inteftine  inflated  by  Mr  Muir,  delineated  fig.  1 1 .  was  an  in- 
tufufcepted  part  fallen  away  by  gangrene  from  the  inteftine  at  E  in  fig.  1 2. 
where,  if  there  was  a  concretion,  as  is  related  in  cafe  3.  it  might  have  fe- 
parated  without  leaving  any  difcontimiity  in  the  alimentary  canal. 

I  have  feveral  times  feen  an  intufujceptio  in  the  fmall  guts  of  children,  a 
little  below  which  I  obferved  feveral  worms ;  but  the  inverted  part  was 
neither  fwelled  nor  difcoloured,  which  made  me  think  this  diforder  had 
happened  foon  before  death.  In  one  of  them  a  lumbricus  teres  had  paired 
the  half  of  its  length  through  a  hole  made  in  the  gut;  but,  as  there  was 
no  rednefs  or  other  mark  of  inflammation  at  this  part,  I  j  tidged  the  perfo- 
ration to  have  been  made  by  the  worm  after  the  death  of  the  fubject. 

There  is  little  difficulty  in  conceiving  how  a  piece  of  a  gut  fhould  enter 
doubled  into  the  part  below  it,  and  how  it  may  be  gradually  protruded 
downwards  to  a  confiderable  extent  by  the  food  or  fasces  in  their  defcent 
towards  the  anus :  but  it  is  not  eafy,  when  this  difeafe  begins,  to  diftin- 
guifh  it  from  a  variety  of  other  diforders  which  happen  in  the  alimentary 
canal;  or  to  find  a  remedy  when  it  is  fufpe&ed,  efpecially  if  the  intufuf- 
ceptio  is  in  the  fmall  guts :  and  from  the  obfervation  above  narrated  of  j 
the  child  with  the  fatal  procidentia  ani,  it  would  appear  difficult  to  cure 
it ;  nay,  if  the  doubled  parts  of  the  inteftine  are  grown  together,  as  in 
moft  of  the  hiftories,  a  reduction  of  it  is  impoffible.  Nature  feldom  will 
perform  what  I  imagine  {he  did  in  the  laft  cafe,  feparate  the  doubled  part, 
and  unite  what  contained  it.  Nor  do  I  believe  any  will  be  fo  hardy  as  to 
advife  the  amputation  of  the  affected  part  of  the  gut. 

It  is  furprifing  how  the  people  in  the  preceding  hiftories  lived  fo  long 
as  they  did,  with  fuch  large  doublings  of  the  inteftine,  and  its  mefentery 
prefTed  togecher  within  another  piece  of  inteftine,  when  the  common  in- 
flammation of  the  inteftine  often  kills  foon  thofe  it  attacks ;  of  which  I 
could  give  numerous  examples,  but  fhall  relate  only  one.  A  gentleman 
of  weak  nerves,  and  fubject  to  flatus  and  pain  in  his  ftomach,  was  feized 
with  a  colic-pain  about  ten  o'clock  at  night,  for  which  he  fwallowed  a 
fmall  quantity  of  an  ardent  fpirit.  At  three  in  the  morning,  twelve  or 
fourteen  ounces  of  blood  were  let  from  a  vein  in  his  arm,  and  a  laxative 
clyfter  was  injected,  and  operated  well.  At  eleven  that  forenoon  I  fir  ft 
faw  him}  when  his  friends  thought  him  much  better,  being  free  of  pain ;. 
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but  as  his  belly  was  greatly  fwelled  and  very  tenfe,  his  pulfe  quick,  fmall, 
and  intermitting,  his  eyes  languid,  his  countenance  faded,  and  a  cold 
clammy  fweat  was  over  all  his  body,  I  made  the  prognofis  of  his  having 
very  few  hours  to  live.  He  died  before  five  of  the  afternoon,  fo  that  his 
difeafe  killed  him  in  eighteen  hours ;  and  I  have  heard  of  others  who  died 
in  lefs  than  twelve  hours  after  the  firft  appearance  of  inflammation. 

The  common  practice  of  taking  fpirituous  liquors,  or  the  warm  carmi- 
natives, when  people  feel  colic-pains,  is  often  unlucky,  and  public  warn- 
ing mould  be  given  againft  it ;  for  tho'  relief  is  found  from  fuch  things 
in  the  windy  or  fpafmodic  colics,  which  is  not  a  deadly  difeafe,  yet  they 
hurry  on  the  inflammatory  ones  fo  fafb,  that  they  foon  prove  mortal.  I 
muft  likewife  think,  that  writers  on  the  inflammation  of  the  interlines 
do  not  reprefent  ftrongly  enough  the  languor  and  low  fmall  pulfe  which 
fuch  patients  generally  have  more  than  in  mo  ft  other  difeafes.  It  is  fuch 
that  I  have  feen  feveral  cafes  where  people  of  fldll,  deceived  by  thefe 
fymptoms,  have  been  afraid  to  order  blood-letting,  left  the  patient  had 
not  ftrength  to  bear  it,  and  thereby  neglected  this  evacuation  till  it  was 
too  late.  When  there  is  a  fixed  pain  in  the  ftomach  or  interlines,  with  a 
quick  though  fmall  pulfe,  no  time  is  to  be  loft  ;  blood  ought  immediately 
to  be  let  plentifully,  and  venefection  fhould  be  repeated  till  the  pulfe  be- 
comes full  and  free,  which  is  a  hopeful  fign  of  a  cure's  being  made,  tho' 
neither  pain  nor  fever  have  yet  ceafed. 

The  intufufceptio  or  inflammation,  but  efpecially  the  latter,  is  generally 
the  caufe  of  what  is  commonly  called  the  iliac  paffion  or  miferere  ;  for  the 
volvulus  or  twirling  a  part  of  the  interlines  into  a  knot,  which  was  for- 
merly faid  to  be  the  cafe,  is  generally  thought  now,  when  anatomy  is 
more  cultivated,  and  infpection  of  morbid  bodies  is  more  univerfally  al- 
lowed, to  be  an  imaginary  evil.  See  Effays  and  Obfervations  Phyfical 

and  Literary,  Vol.11.  Art.  xxviii. 
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A  Child  efcaping  at  a  rent  of  the  Womb  into 

the  Abdomen. 

IN  March  1 744,  I  was  defired  by  Mr  Ramfay  furgeon  here,  to  witnefs 
the  examination  of  the  body  of  a  woman  who  died  in  child- labour 
without  being  delivered.  The  account  given  me  of  this  woman  was, 
that  {he  was  about  35  years  of  age,  and  had  born  two  dead  children, 
and  a  living  one.  Being  at  her  full  reckoning,  her  pains  had  begun  on 
Tuefday  morning,  and  continued  in  a  natural  way,  the  child  advancing 
towards  the  birth,  and  fome  of  the  waters  coming  away  all  that  day  and 
Wednefday,  till  Wednefday  evening,  when,  fitting  in  a  chair  in  labour, 
me  gave  a  fudden  fpring  from  the  chair,  complaining  of  violent  pain  in 
her  belly.  The  child  never  was  felt  afterwards  by  thofe  who  attempted 
to  aflifh  her  delivery.  She  conftantly  complained  of  violent  pain  in  her 
belly,  with  her  fenfes  and  judgment  entire,  till  Friday  morning,  when 
fhe  died.    On  Saturday  her  body  was  opened. 

After  cleaning  away  with  iponges  a  confiderable  quantity  of  blood 
floating  in  the  abdomen,  we  faw  a  ripe  child  and  its  fecundinea  lying  in 
the  lower  part  of  it,  a  little  to  the  right  fide-  The  child,  placenta,  and 
umbilical  rope,  were  entire,  and  the  membranes  were  as  ufaal  after  birth. 
The  woman's  uterus  had  its  fundus  raifed  as  high  as  the  navel,  with  its 
fubftance  foft  and  fpongy  as  is  common  in  preghants,  nothing  preterna- 
tural appearing  in  its  fore-fide :  but  when  the  fundus  was  turned  down 
and  forwards  towards  the  olfa  pubis,  a  large  rent  four  inches  long  was 
feen  towards  the  neck  of  the  womb  ;  which  being  again  put  into  its  na- 
tural fituation,  was  opened  its  whole  length,  in  the  middle  of  its  fore- 
part>  when  we  had  a  better  view  of  the  rent,  extending  from  very  near 

the 


678    CHILD  ESCAPING  AT  A  RENT  OF  THE  WOMB. 

the  os  uteri  upwards,  a  little  obliquely  to  the  right  fide.  The  os  uteri  was 
then  very  little  open.  The  cervix,  which  is  diftinguifhable  plainly  from 
the  fundus  in  a  woman  not  with  child,  was  here  extended  into  the  fame 
common  fac  with  it.  The  inner  furface  of  the  womb  was  all  fmooth, 
feeming  to  be  covered  with  a  fine  villous  membrane.  From  the  larger 
fize  of  the  finufes  at  the  back  and  upper  part  of  the  womb,  I  judged  the 
placenta  to  have  been  formerly  applied  there. 


N°  53- 
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ACCOUNT 

OF  THE 

Inoculation  of  Small-Pox  in  Scotland, 


To  the  Moft  Worthy  Dean,  and  Learned  Delegates,  of 
the  Faculty  of  Medicine  at  Paris,  appointed  to  inquire 
into  the  Advantages  or  Difadvantages  from  Inoculation 
of  the  Small-Pox. 

Learned  Gentlemen, 

IN  the  beginning  of  November  laft,  I  received  the  letter,  dated  in  Sep- 
tember, which  you  did  me  the  honour  to  addrefs  to  me,  defiring  my 
anfwers  to  five  queftions  you  propofe  concerning  inoculation  of  the  fmall- 
pox,  to  affift  you  in  forming  a  right  judgment  of  the  advantages  or  dif- 
advantages of  that  operation. 

As  I  thought  this  a  fubject  of  fuch  confequence  to  mankind,  that  it 
was  every  perfon's  duty  to  contribute  all  in  his  power  towards  afcertain- 
ing  the  good  or  bad  effects  of  its  practice,  I  immediately  communicated 
the  contents  of  your  letter  to  all  the  phyficians  and  furgeons  of  this  place, 
and  wrote  to  gentlemen  of  medical  practice  in  the  different  counties 
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of  Scotland,  whofe  amfcance  I  begged  to  have  in  forming  proper  anfwers, 
to  which  my  own  private  knowledge  was  altogether  inadequate. 

By  looking  at  the  table  inferted  in  the  anfwer  to  your  fecond  queftion, 
you  will  fee  what  a  public  fpirit  my  countrymen  have  fhewed:  and  I  am 
perfuaded,  it  is  my  fault  that  that  table  is  not  more  complete,  by  my 
omitting  to  inform  many  other  medical  gentlemen  of  your  defire  ;  which 
I  flatter  myfelf  will  be  imputed  to  my  want  of  memory,  or  knowledge  of 
their  names  and  residence. 

One  intention  of  mentioning  here  this  general  correfpondence,  is  to 
plead  fome  apology  for  my  anfwer  to  your  letter  being  fo  long  delayed. 

(QUESTION  L 

Has  Inoculation  been  long  praclifed  in  your  country  ^  and  ivith  uvbat  fuccefs  f 

Here  are  two  articles  which  require  to  be  feparately  confidered. 

In  anfwer  to  the  firft  of  thefe,  to  wit,  Hotv  long  has  Inoculation  been 
praclifed  in  this  country  t  I  mail  relate  the  hiftory  of  its  practice  here. 

The  inhabitants  of  Scotland  generally  have  the  fmall-pox  in  their  in- 
fancy or  childhood ;  very  few  adults  being  feen  here  in  this  difeafe. 
Whether  this  is  owing  to  any  particular  conftitution  of  the  air,  or  of  the 
people,  or  to  the  difeafe  not  being  fo  much  dreaded  as  to  caufe  any  to  fly 
from  the  place  where  it  is,  or  to  the  great  intercourfe  which  rauft  be  a- 
mong  the  inhabitants  in  the  towns,  of  which  feveral,  nay  many  fami- 
lies, enter  to  their  houfes  by  one  common  ftair,  while  in  the  villages  the 
peafants  are  generally  afliftant  to  their  neighbours  of  whofe  family  any  is 
fick,  it  is  not  now  neceflary  to  inquire. 

When  fmall-pox  appear  favourable  in  one  child  of  a  family,  the  pa- 
rents generally  allow  commerce  of  their  other  children  with  the  one  in 
the  difeafe  :  nay,  I  am  aflured,  that  in  fome  of  the  remote  highland  parts 
of  this  country,  it  has  been  an  old  practice  of  parents  whofe  children 
have  not  had  the  fmall-pox,  to  watch  for  an  opportunity  of  any  child  of 
their  neighbours  being  in  good  mild  fmall-pox,  that  they  may  commu- 
nicate the  difeafe  to  their  own  children,  by  making  them  bed-fellows  to 
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thofe  in  it,  and  by  tying  worfted  threads  wet  with  the  pocky  matter 
round  their  wrifts. 

The  operation  of  inoculation,  as  now  practifed,  was  not  however 
known  in  this  country,  till  Mr  Charles  Maitland  furgeon,  after  making 
trials  on  criminals,  and  fuccefsfully  inoculating  the  children  of  the  Royal 
family  at  London,  introduced  this  practice  into  England :  and  then  re- 
turning to  this  his  native  country  in  1726,  went  firft  among  his  relations 
in  Aberdeenthire,  where  he  inoculated  fix  children  of  gentlemen;  of 
whom  one  labouring  under  a  hydrocephalus,  or  water  in  the  head,  con- 
cealed from  the  operator,  dying,  there  was  fuch  a  prejudice  raifed  againft 
this  practice,  that  it  was  banifhed  from  that  part  of  the  country  during 
the  fubfequent  twenty  years,  and  with  difficulty  was  again  introduced 
there  by  Dr  Rofe  phyfician  at  Aberdeen. 

In  the  fame  year  1726,  Mr  Maitland  inoculated  four  children  of  a 
noble  family  in  the  weft  of  Scotland,  who  all  recovered  well ;  while  a 
fifth  child  of  the  fame  family,  who  was  thought  too  young  and  weak  to 
undergo  this  operation,  being  fent  to  a  diflance  before  the  other  four 
were  inoculated,  there  took  the  natural  fmall-pox  and  died. 

The  firft  place,  however,  where  the  practice  of  inoculation  became  fre- 
quent was  Dumfries,  a  town  where  the  natural  fmall-pox  were  generally 
of  a  remarkably  bad  malignant  kind.  Here  it  was  begun  about  the  year 
1733,  and  has  been  employed  ever  fince  that  time. 

Gradually  it  was  introduced  into  the  other  parts  of  Scotland ;  but  fo 
flowly,  that  mo  ft  of  thofe  in  the  table  inferted  in  anfwer  to  Queft.  II.  were 
inoculated  during  the  ten  or  twelve  years  preceding  1764. 

The  firft  and  moft  general  prejudice  againft  inoculation,  was  its  being 
deemed  a  tempting  of  God's  providence,  and  therefore  a  heinous  crime ; 
for  it  was  creating  a  difeafe  by  which  childrens  lives  might  be  in  danger. 
But  parents  who  had  loft  feveral  children  by  the  natural  fmall-pox,  con- 
fidering  the  probable  advantages  which  artificial  infection,  by  givmg  the 
choice  of  the  age  and Jiate  of  the  patient,  of  the  feafon,  and  the  management  as 
to  diet,  exercife,  &c.  before  the fmall-pox  form,  has  over  the  common  natu- 
ral way  of  catching  this  difeafe,  and  feeing  the  fuccefs  of  it  in  their  neigh- 
bourhood, looked  on  it  as  a  falutary  means  of  faving  their  childrens  lives ; 
and  therefore,  thinking  the  neglect  of  fuch  means  to  be  criminal,  had  ino- 
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dilation  performed  in  their  families  *.  The  greater  number  of  the 
gentry,  and  moft  of  the  medical  gentlemen,  fee  the  latter  fcruple,  or  ne- 
glecting what  they  think  proper  means,  in  the  ftrongeft  light,  and  have 
their  children  inoculated ;  but  the  former  one,  the  tempting  of  Provi- 
dence, weighs  more  among  many  of  the  populace,  who  will  not  allow 
the  fm a  11- pox  to  be  artificially  implanted. 

According  to  the  one  or  the  other  of  thefe  two  oppofite  ways  of  think- 
ing, prevailing  in  different  parts  of  this  country,  inoculation  is  admitted 
or  refufed ;  and  this  probably  is  one  principal  reafon  of  the  difference  of 
the  numbers  in  the  table  already  referred  to. 

The  fcruple  of  tempting  Providence  being  thus  oppofed,  and  in  a  man- 
ner balanced,  by  the  other,  of  neglecting  falutary  means  ;  thofe  averfe  to 
inoculation  now  infift  on  other  confiderations,  which  they  think  mould 
determine  us  againft  fuch  practice. 

1.  Inoculation,  fay  they,  may,  and  probably  does,  introduce  fmall- 
pox  where  they  would  not  otherwife  come,  and  therefore  mould  not  be 
allowed. 

The  anfwer  given  to  this  argument  by  the  oppofite  party  is,  That 
fince  very  few  of  mankind  now  efcape  this  difeafe,  it  muft,  fooner  or 
later,  come  to  every  place ;  and  therefore,  if  it  is  true  in  fact  that  a 
much  greater  number  lofe  their  lives  by  the  natural  than  by  the  artificial 
infection,  it  is  of  more  fervice  to  introduce  the  fmall-pox  in  a  favourable 
way  and  feafon,  than  pamvely  to  allow  them  to  deftroy  multitudes :  and 
they  add,  that  on  a  comparifon  of  thofe  who  have  died  of  inoculated 
fmall-pox,  with  thofe  who  have  died  of  this  difeafe  taken  in  the  natural 
way,  it  is  evident  that  there  is  a  much  greater  proportion  of  the  latter 
than  of  the  former. 

2.  To  invalidate  the  force  of  the  preceding  argument,  That  the  fmall- 
pox  muft  come,  fooner  or  later,  to  every  place,  the  oppofers  oi  inocula- 
tion infift,  that  fince  this  difeafe  was  only  introduced  into  Europe  about 
a  thoufand  years  ago,  it  might;  again  be  banifhed  from  it,  by  carefully 

guarding 

*  Several  of  my  correfpondents  have  fent  me  hiftories  of  families,  where  the  parents, 
having  loft  feveral  of  their  children  by  the  natural  fmall-pox,  caufed  all  their  fubfequent 
children  to  be  inoculated,  without  lofing  one ;  and  who  ate  all  alive  after  feveral  years  fince 
the  inoculation, 
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guarding  againft  the  introduction  of  infection,  or  by  medicines  which 
might  deftroy  or  change  the  parts  of  the  human  liquors  that  ferve  as 
fuel  to  the  fiery  poifon  of  the  fmall-pox. 

Their  antagonifts  readily  admit,  that  the  banifhment  of  the  fmall-pox 
would  be  of  the  greateft  benefit ;  but  they  think  the  execution  of  it  im- 
practicable. For  if  it  were  propofed  to  be  done  by  excluding  from  fociety 
all  who  had  any  chance  of  a  caufe  of  infection  about  them,  commerce 
among  men  would  foon  be  entirely  put  a  flop  to ;  and  even  from  what  is 
feen  in  countries  where  there  feems  to  be  very  little  chance  of  infection 
being  conveyed  by  fuch  communication,  the  fmall-pox  rage :  Thus  in 
our  ifland  of  Shetland,  where  none  arrive  except  after  a  voyage  at  fea, 
and  thefe  are  generally  adults,  who  have  already  undergone  this  difeafe, 
it  often  is  moft  general  and  violent. 

If,  to  prevent  contagion,  a  law  was  made,  obliging  all  infected  with  this 
difeafe  to  be  immediately  put  into  hofpitals  at  a  diftance  from  other  hou- 
fes,  this  could  not  be  done  in  proper  time  to  thofe  infected  in  the  natural 
way  :  for  the  infection  is  generally  communicated  fome  days  before  any 
fymptom  of  the  difeafe  appears  ;  nor  can  the  fever  preceding  the  fmall- 
pox  be  always  diftinguifhed  from  any  other. 

If  the  feeds  of  this  difeafe  could  be  deftroyed  by  medicines  which  would 
not  hurt  the  human  conflitution,  the  inventor  of  them  would  be  a  moft 
univerfal  benefactor  to  the  human  race ;  but  unluckily  there  is  not  yet 
any  fuch  known.  Boerhaave's  antimonial  and  mercurial  medicines,  the 
antiphlogiftic  method,  Lobb's  iEthiops  mineral,  &c.  have  been  tried 
without  having  the  defired  effect  *. 

3.  Several  think,  that  by  the  bills  of  mortality  containing  as  great 

4  R  2  numbers 

*  Juniper  being  a  plant  unfufpe&ed  of  having  anything  poifonous  in  it,  there  could  be 
no  harm  in  making  fome  experiments  with  it,  on  account  of  the  two  following  facts  com- 
municated to  me.  A  lady,  when  the  fmall-pox  raged  in  her  neighbourhood,  bathed  all  her 
children  daily  in  a  bath  made  with  juniper,  and  burnt  juniper-wood  in  their  rooms.  Not 
one,  of  eight  or  nine  children  thus  ufed,  ever  had  the  fmall-pox,  though,  when  adults,  fe- 

veral  of  them  attended  their  own  children  while  in  the  difeafe.  On  my  telling  this  to  a 

gentleman,  he  aflted  me,  if  this  might  not  poffibly  be  the  reafon  why  none  of  a  parifh 
where  juniper  grows  in  great  quantity  were  infected  by  the  plague,  fo  deftru&ive  to  Scot- 
land about  the  time  of  the  Reftoration,  while  the  neighbouring  parifhes  fuffered  greatly  ? 
which  he  affured  me  he  had  been  well  informed  was  fact. 
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numbers  fince  inoculation  was  introduced  as  they  did  formerly,  it  may 
be  concluded,  that  there  is  no  faving  of  lives  by  this  operation. 
To  this  the  following  anfwers  are  made. 

[a]  From  obfervation  and  plain  facts,  it  can  be  demonftrated,  that  the 
proportion  of  thofe  who  die  by  inoculated  fmall-pox  is  much  fmaller  than 
of  thofe  who  fuffer  this  difeafe  in  the  common  way ;  and  feveral  of  my 
correfpondents  affirm,  that,  after  a  ftrict  inquiry,  they  are  certain,  a 
greater  proportion  of  thofe  who  recovered  from  the  fmall-pox  after  being- 
inoculated,  are  in  life  and  well,  than  of  thofe  who  received  the  infection 
without  art. 

Inoculation  has  not  hitherto  been  fo  general  in  any  place  as  to 
make  a  conliderable  annual  difference  in  the  bills  of  mortality. 

[c]  In  confidering  thefe  bills,  a  variety  of  other  circumftances  muft  be 
attended  to :  fucli  as,  whether  more  inhabitants  have  reforted  to  the 
place,  or  retired  from  it ; — whether  there  have  been  more  or  fewer  dan- 
gerous epidemical  difeafes ; — whether  the  provifions  have  been  equally 
good  in  the  years  when  comparifons  are  made,  &c.  &c. 

As  the  difputants  of  both  fides  would  probably  wifh  to  fee  fome  ex- 
amples of  thefe  bills,  I  mall  give  a  table  of  the  burials  in  the  Grayfriars 
church-yard,  where  the  dead  of  this  city,  Edinburgh,  are  interred;  and 
of  St  Cuthbert's,  or  the  Weft- kirk  yard,  where  thofe  of  the  fuburbs  and 
part  of  the  country  in  the  neighbourhood  are  buried,  fubjoining  the  num- 
ber of  thofe  among  them  who  died  of  the  fmall-pox.  In  this  table  I 

have  put  in  one  column  the  ten  years  before  inoculation  was  much  prac- 
tifed  here ;  and  in  the  oppofite  column  are  the  fubfequent  ten  years,  when 
it  has  been  more  frequently,  but  far  from  being  generally,  performed, 
as  is  evident  from  the  table  itfelf,  compared  with  the  firft  article  of  the 
table  of  inoculated,  in  anfwer  to  Queftion  II. :  for  from  this  it  appears^ 
that  713  only  have  been  inoculated  in  Edinburgh  and  Leith,  of  whom 
ten  died;  whereas  in  the  table  of  burials  in  the  two  cemeteries  mentioned, 
there  have  been  1 1 85  burials  of  thofe  who  died  of  fmall-pox  during  the 
years  when  inoculation  was  mod  frequent,  which  fhews  that  a  very 
fmall  proportion  of  thofe  who  had  fmall-pox  was  inoculated. 


Years, 
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Years. 

i  otal  or 
Burials. 

Dead  ot 
Small-pox. 

Years. 

I  otal  ot 
Burials. 

JJeadot 
Small-po 

1744 
/  1  r 

I  14C 

167 

12  15 

104 

/   i  *J 

I463 

I4I 

l75S 

I  187 

89 

1746 

1712 

128 

l75& 

I316 

126 

1747 

I  200 

71 

1267 
/ 

1 1  % 

1748 

1286 

167 

1758 

IOOI 

52 

1749 

1132 

192 

1759 

I  I36 

232 

IO38 

64 

1760 

I  I23 

66 

1751 

I24I 

109 

1 76 1 

9°3 

6 

*752 

I  187 

147 

1762 

274 

1753 

I  IO5 

70 

1763 

1 160 

123- 

I2709 

1256 

11613 

1185 

From  this  table  we  are  informed,  that  in  each  of  thefe  ten  years,  about 
one  tenth  of  the  dead  in  Edinburgh  and  St  Cuthbert's  pariih  were  killed 
by  the  fmall-pox. 

What  the  number  was  of  thofe  who  recovered  from  the  fmall-pox  I 
could  not  obtain  information ;  and  therefore  cannot  afcertain  what  the 
proportion  is  of  thofe  who  die  in  this  fatal  difeafe,  to  thofe  who  recover 
out  of  it  * :  but  from  the  Edinburgh  and  Leith  article  of  inoculation 
above-mentioned,  and  this  table,  one  may  be  convinced,  fay  the  friends 
to  inoculation,  that  a  much  greater  proportion  die  by  natural  than  by  in- 
oculated fmall-pox  ;  for  by  dividing  the  film-total  of  the  burials  in  thefe 
twenty  years  by  the  number  of  years,  there  are  1 2 1 6  inhabitants  of  Edin- 
burgh and  St  Cuthbert's  who  die  each  year.  If  one  twenty-eighth  inha- 
bitant dies  yearly,  there  are  in  thefe  diftricls  34,048  people  j  or,  if  one 
thirtieth  perfon  only  dies,  the  number  is  36,480.  Now,  if  the  number 
of  thofe  who  recovered  is  to  the  11 85  who  died  of  the  fmall-pox  in  the 
laft  ten  years  in  the  fame  proportion  as  in  thofe  who  were  inoculated, 
which  is  nearly  as  71  to  i,  then  the  number  who  fuffer  the  fmall-pox 

every 

*  It  is  hoped,  that  when  the  Reverend  Clergy  are  informed  how  fatisfa&ory  the  know- 
ledge of  the  proportion  of  thofe  who  recover  from  natural  fmall-pox  is  to  thofe  who  die  of 
it,  will  be  to  numbers  of  people  who  wilh  to  compare  them  with  the  proportion  of  the  ino- 
culated, they  will  fhew  the  fame  public  fpirit  as  the  medical  gentlemen  have  done,  and 
tranfmit  tome  the  numbers  of  their  parifhioners  who  furvive  the  fmall-pox  or  die  in  them,. 
»hat  I  may  publifh  them  as  an  appendix  to  the  prefent  work. 
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every  year  is  8413  ;  that  is,  near  to  one  fourth  of  the  inhabitants  ;  which 
cannot  be  fuppofed  of  a  difeafe  which  people  have  only  once  in  their 
lives. 

From  the  above  table  of  burials,  it  would  feem,  that  the  total  number 
of  burials,  as  alfo  of  thofe  who  died  of  the  fmall-pox,  has  been  fewer  in 
the  laft  ten  years,  when  inoculation  has  been  more  frequent  than  for- 
merly :  but  this  decreafe,  efpecially  of  the  total  number,  might  poflibly 
be  owing  in  part  to  the  greater  number  than  ufual  of  men  who  then  went 
from  this  place  to  the  army  and  navy  in  the  late  war ;  whereas  the  bu- 
rials were  increafed  in  the  preceding  ten  years  by  thofe  who  died  here  of 
their  wounds  received  at  the  battle  of  Prefton  in  1 745,  and  by  the  mor- 
tality from  the  malignant  putrid  fever  which  the  foldiers  quartered  in 
town  had  fome  time  after  that,  and  which  they  communicated  to  feveral 
of  the  inhabitants.  Hence  in  the  preceding  table,  the  total  number  of 
burials  is  much  larger  in  1 745  and  1 746  than  in  any  other  two  years  of 
the  twenty  in  that  table ;  while  the  numbers  of  thofe  who  died  of  the 
fmall-pox  during  thefe  two  years  is  near  to  the  middle  proportion  of  all 
the  other  twenty  years,  but  larger  proportionally  than  the  fum  of  the  laft 
ten  years :  which  laft  cireumftance  feems  favourable  for  inoculation ; 
while  fome  of  the  preceding  obfervations  {hew  how  neceftary  it  is  to  eon- 
fider  the  different  circumftances  in  calculations,  fuch  as  I  have  been  now 
mentioning. 

4.  The  fear  of  communicating  other  difeafes  than  fmall-pox,  by  the 
application  of  variolous  matter  when  inoculation  is  performed,  has  de- 
terred many  from  allowing  this  operation. 

This  objection  muft  be  confidered  in  the  anfwer  to  your  Queftion  V.  5 
where  it  is  directly  alked,  Whether  other  difeafes  have  been  thus  com- 
municated ?  and  therefore  I  muft  here  refer  to  my  anfwer  to  that  <pe- 
ition. 

Having  thus  ftated  the  principal  arguments  employed  for  and  againft 
inoculation,  I  {hall  not  draw  any  conclufion,  but  leave  the  determina- 
tion of  this  affair  to  better  judges,  who  are  appointed  by  public  authority 
for  this  purpofe,  and  proceed  in  my  hiftorical  narrative  relating  to  this 
.country ;  to  which  I  am  to  confine  myfelf  entirely,  in  all  the  parts  of 
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this  anfwer  to  the  queftions  propofed  by  the  judicious  Delegates ,  with- 
out pretending  to  give  any  argument  or  opinion  of  my  own. 

Thofe  who  advife  and  practife  inoculation  in  Scotland  have  generally 
avoided  to  let  it  be  performed  on  children  whofe  parents  were  unhealthy, 
or  who  had  themfelves  a  bad  conftitution,  or  who  were  labouring  under 
other  difeafes,  or  even  eruptions  on  the  fkin  :  and  fome  will  not  allow 
inoculation  while  there  are  confluent  malignant  fmall-pox  frequent,  or 
any  other  difeafe  is  very  general ;  but  caufe  great  care  to  be  taken  in  a- 
voiding  infection  till  a  feafon  of  the  mild  diftinct  fmall-pox  comes,  and 
no  epidemic  difeafe  rages. 

Several,  confidering  how  much  more  liable  very  young  children  are  to 
convulfions  (the  moft  frequent  dangerous  fymptom  in  the  inoculated 
fmall-pox)  than  thofe  farther  advanced  in  life,  decline  performing  inocu- 
lation to  very  young  infants.  While  others  think  this  difeafe  com- 
monly more  favourable  foon  after  birth,  before  there  is  any  chance  of 
its  interfering  with  teething,  which  is  another  frequent  caufe  of  convul- 
fions ;  and  therefore  advife  inoculation  to  be  performed  early  in  life  *. 

Mild  weather  being  generally  allowed  to  be  the  moft  favourable  in  fe- 
verifh  diforders,  inoculation  is  commonly  performed  in  the  fpring,  or 
beginning  of  fummer,  and  in  harvefl;  fo  as  to  avoid  the  fultry  heat  of 
fummer,  or  freezing  cold  of  winter  f. 

Thefe  precautions  are  not,  however,  always  obferved  ;  the  importunity 
of  parents,  the  greater  hazard  from  natural  infection  when  it  cannot  be 
fufficiently  guarded  againft,  and  a  variety  of  other  circumftances,  have 
prevailed  over  practifers  to  inoculate  children,  notwithstanding  fome  of 
the  objections  above-mentioned  being  applicable  to  their  cafes. — — What 

my 

*  That  a  more  certain  judgment  may  be  formed  of  the  time  of  life  when  children  are 
moft  expofed  to  convulfions  from  inoculation  or  natural  fmall-pox,  I  muft  beg  my  medical 
correfpondents  to  fend  me  the  ages  of  the  children,  their  patients,  who  underwent  convul- 
fions which  they  judged  to  be  owing  to  fmall-pox.  It  is  of  importance  to  be  known;  and. 
the  practice  of  no  fingle  perfon  can  fo  well  determine  it,  as  numerous  obfervations  can. 

■f-  I  have,  however,  good  information  of  1 12  being  inoculated  in  the  middle  of  winter,  in 
fome  of  our  moft  northern  ifles,  where  there  was  fcarce  fuel  enough  to  prepare  victuals,  and 
many  of  the  inoculated  went  abroad  bare-footed  in  fnow  and  icej  yet  not  one  of  the  whole 
number  died. 
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my  correfpondents  complain  moft  of  is,  the  parents  or  relations  not  al- 
lowing inoculation  to  be  performed  till  they  fee  the  natural  fmall-pox 
very  frequent  and  mortal  in  their  neighbourhood,  when  they  abfolutely 
infift  on  its  being  done. — < — Some  of  my  friends  write  me,  that  notwiths- 
tanding this  difadvantage  of  the  bad  natural  fmall-pox  being  in  their 
neighbourhood,  they  have  had  the  pleafure  of  feeing  all  their  inoculated 
patients  recover,  while  fcarce  one  of  three,  or  even  of  ten,  was  faved 
of  thofe  who  had  the  fmall-pox  by  natural  infection. 

When  inoculation  was  firft  introduced  into  this  country,  thofe  who 
were  to  undergo  it  were  prepared  for  the  operation  by  blood-letting,  pur- 
gatives, aperients,  and  low  diet :  but  the  gentlemen  of  practice  obferving 
that  the  eruption  did  not  proceed  fo  well  in  children  thus  weakened,  as  in 
thofe  who  had  not  undergone  evacuations,  they  are  now  generally  omitted  j 
and  a  mild  cooling  diet  to  the  patient,  or  its  nurfe,  with  a  gentle  laxative 
to  empty  the  inteftines,  are  the  principal  preparations.— Some  however 
give  JEthiops  mineral,  or  fuch  other  very  inactive  preparation  of  mercury, 
previous  to  inoculation;  and  think  that  thereby  the  violent  fymptoms  of 
this  difeafe  are  prevented. 

The  purulent  matter  employed  for  inoculation  is  taken  from  healthy 
children  of  found  parents,  then^  under  the  diflinct,  mild^  fully- fuppurated 
fmall-pox,  and  as  recent  as  it  can  be  obtained. 

When  inoculation  was  firft  practifed  here,  the  operators  made  incifions 
through  the  Ikin  in  more  than  one  part  of  the  body,  and  then  filled  the 
little  wounds  with  cotton  or  lint  wet  with  pocky  matter :  by  which  they 
thought  two  good  intentions  were  anfwered  ;  fifft*  to  make  the  effect  of 
this  matter  in  producing  the  expected  difeafe  certain ;  and,  fccondly,  to 
difcharge  a  considerable  fliare  of  the  variolous  matter,  formed  in  the  pa- 
tient's blood,  by  the  fuppuration  at  thefe  parts  being  plentiful,  which  freed 
them  from  more  dangerous  effects  of  the  fmall-pox.  But  this  practice 
being  blamed  for  the  tumours,  inflammations,  and  tedious  fuppurations, 
which  fometimes  came  after  thefe  wounds  thus  treated,  a  flight  fcratch  is 
now  generally  made  in  the  fkin  of  one  arm,  into  which  a  little  piece  of 
fmall  thread  paffed  through  pocky  matter  is  put,  and  kept  there  fome 
days  by  a  bandage,  which  is  found  as  effectually  to  produce  the  difeafe  of 

a 
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a  mild  kind,  and  does  not  fo  often  fwell,  inflame,  &c,  as  when  the  former 
method  was  followed. 

Pofhbly  ftill  gentler  methods  will  be  ufed :  for  we  know  that  inocula- 
tion has  fucceeded  when  the  pocky  matter  was  applied  to  the  furface  of 
the  fkin  from  which  the  fcarf-fkin  had  been  taken  by  a  very  fmall  bit  of 

bliftering  plafter,  In  a  letter  transmitted  to  me,  a  gentleman  informs 

me,  that  he  gave  the  fmall-pox  of  a  good  kind  to  a  child  by  rubbing  a 
little  recent  pocky  matter  on  its  found  fkin. — To  confirm  what  I  men- 
tioned formerly  of  the  Highland  practice  of  communicating  the  fmall-pox, 
I  have  received  from  a  good  hand  the  hiftory  of  a  perfon  in  the  Ille  North 
Uift,  entirely  ignorant  of  medicine,  who,  being  informed  of  the  fuccefs  of 
inoculation  in  Sky,  and  feeing  the  fmall-pox  generally  very  favourable,  put 
threads  thro'  fome  variolous  puftules,  and  applied  them  to  the  arms  of  two 
of  his  own  children;  who  having  mild  diftinct  fmall-pox,  he  made  ufe  of 
the  matter  from  them,  in  the  fame  manner,  to  the  children  of  feveral  of  his 
neighbours ;  who  all  recovered  from  thefmall-poxwithoutanybadfymptom. 

Some  of  my  correfpondents  inform  me,  that  fewer  of  their  patients  have 
failed  of  infection  by  inoculation  fince  they  have  been  in  ufe  to  repeat 
the  application  of  pocky  matter  fome  days,  than  formerly  when  they  ap- 
plied the  matter  only  the  flrft  day. 

So  foon  as  inoculation  is  performed,  the  patients  are  generally  con- 
fined from  expofure  to  much  heat  or  cold,  and  they  are  not  allowed  violent 
exercife,  nor  rich  fhrong  food  or  drink. 

The  fever  and  eruption  of  the  fmall-pox  of  thofe  infected  artificially, 
are  between  the  fixth  and  fourteenth  day  after  inoculation  has  been  per- 
formed.—-When  thefe  appearances  are  fooner  or  later  than  the  days  now 
mentioned,  the  infection  is  thought  to  be  from  the  air,  and  not  by  in- 
oculation. 

All  the  practifers  of  inoculation  agree  in  afferting,  that  there  are  much 
fewer  confluent  fmall-pox,  and  much  lefs  danger  of  the  fecondary  fever  in 
this  difeafe,  when  communicated  by  this  operation,  than  when  it  is  owing 
to  the  common  natural  infection. — Some  of  my  correfpondents  affirm, 
that  when  the  malignant  confluent  fmall-pox  were  epidemic,  and  very 
fatal  in  their  neighbourhood,  they  became  much  milder  and  lefs  danger- 
ous foon  after  thefe  gentlemen  had  inoculated  a  number  of  children  in 

4  S  that 
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that  part  of  the  country,  with  good  matter  taken  from  thofe  who  had  the 
difeafe  in  the  mofl  favourable  way. 

More  of  the  patients  who  died  of  inoculation  were  killed  by  convul- 
fions,  near  the  time  of  the  eruption  of  the  pimples,  or  upon  their  fubfi- 
ding  011  the  fecond  or  third  day  after  their  firft  appearance,  and  by  erysi- 
pelatous or  rafhy  eruptions,  with  fpafms  when  the  fmall-pox  were  black- 
ening *,  than  by  any  other  caufe. — Some  of  the  inoculated  had  the  fame 
appearances  as  in  the  bad  confluent  natural  fmall-pox ; — and  a  few  had 
other  uncommon  fymptoms,  the  hiftories  of  which  I  am  to  give  in  my 
anfwers  to  fome  of  the  other  queftions. 

The  general  management  of  the  inoculated,  after  the  fever  began,  was, 
to  give  them  the  antiphlogiftic  or  cooling  diet,  and  plenty  of  weak  antipu- 
trefcent  drink  ; — to  guard  againft  heat  as  well  as  cold  j— and  to  keep  both 
the  mind  and  body  as  much  in  a  ftate  of  reft  as  could  conveniently  be  done. 

 In  great  numbers  of  thefe  patients  no  more  was  neceffary :  But  when 

the  fever  was  high,  or  too  low; — when  the  eruptions  collapfed,  or  did  not 
fill  in  due  time,  or  with  right  matter ; — when  convulfions,  inflammatory 
eruptions,  &c.  fupervened; — the  practice  was  varied  according  to  circum- 
ftances,  of  which  it  would  be  impertinent  in  me  to  give  an  account  to 
fuch  mafters  of  the  fcience  of  medicine  as  I  now  write  to. 

After  the  fmall-pox  blackened,  and  the  patient's  ftrength  or  other  cir- 
cumftances  would  allow,  repeated  purgatives  were  given,  to  carry  off 

any  remains  there  might  be  of  the  difeafe.  If  any  apparent  diforder 

was  at  this  time  obferved,  the  proper  practice  to  remove  it  was  em- 
ployed. 

If  I  have  been  too  prolix  or  minute  in  this  hiftorical  narrative,  I  flatter 
myfelf,  that  the  Learned  Delegates  will  impute  this  fault  to  my  zeal  for 
their  fervice. 

I  fhall  now  proceed  to  the  fecond  article  of  Queftion  I. 
With  ivbat  Succefs  ivas  Inoculation  performed  ? 

In 

*  When  the  fkin  of  variolous  pimples  begins  to  fhrivel,  and  the  matter  contained  in  it  to 
change  from  the  white  to  a  darker  colour,  the  fmall-pox  are  faid  here  in  Scotland  to  begin 
their  blackening;  and  they  are  in  a  blackening  or  blackened  ftate  till  the  dry  crufts  feparate 
from  the  furface  of  the  body. 
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In  the  letters  of  mo  ft  of  my  correfpondents,  mention  is  made  of  fome 
on  whom  inoculation  was  performed  without  the  effect  of  producing 
fmall-pox  : — Of  thefe  the  greater  number  fuffered  nothing  but  the  little 
operation ; — in  a  few,  the  fmall  wound  inflamed  and  fuppurated  fome 
days.  1  cannot  fpecify  the  number  in  whom  inoculation  failed  to  pro- 
duce the  defired  effect,  becaufe  many  of  my  affiflants  did  not  inform  me 
in  how  many  they  faw  this  failure;  and  I  did  not  think  the  omiffion  of 
fuch  confequence  as  to  deferve  the  trouble  of  their  writing  a  fecond  letter 
on  that  account :  but,  on  the  whole,  they  feem  to  have  been  at  leaft  as 
numerous  as  thofe  in  the  column  of  the  dead  in  the  anfwer  to  Que- 
ftion  II. 

Though  my  friends  neglected  the  numbers  of  thofe  who  fuffered  fcarce 
any  inconveniency  from  the  failure  of  inoculation,  yet  they  are  particu- 
lar as  to  thofe  who  underwent  any  other  trouble  from  this  operation ; 
and  thefe  are  the  following. 

In  three  inoculated,  a  fever  was  obferved  at  the  common  time ;  but 
went  off  without  eruption  *. 

One,  whofe  hiftory  fhall  be  afterwards  related,  had  no  variolus  erup- 
tion ;  but  fuffered  greatly  from  an  abfcefs  in  the  arm-pit. 

One,  on  the  fixth  day  of  inoculation,  had  eryfipelas  on  the  face,  which 
went  off  without  any  variolous  puflules  appearing. 

Of  twelve  infants,  inoculated  within  a  fortnight  of  their  birth,  not 
one  had  the  fmall-pox  ;  but  in  fome  of  them  a  rafli  appeared  about  the 

time  when  the  variolous  eruption  ufes  to  be  feen.  Children  five  months 

old,  inoculated  at  the  fame  time,  and  with  matter  from  the  fame  fubject, 
had  the  fmall-pox  in  the  regular  manner  f. 

Several  who  had  no  fmall-pox  from  a  firft  inoculation,  had  this  difeafe 
by  repeating  the  operation  once  or  twice. 

4  S  2  Some 

*  In  a  letter  from  a  gentleman  of  long  pra&ice,  it  is  affirmed,  that  thofe  who  have  a  fever 
excited  by  natural  or  artificial  variolous  infedlion,  without  eruption,  are  as  little  fubject  ever 
after  to  true  fmall-pox  as  thofe  in  whom  this  difeafe  proceeded  in  the  ordinary  form  ;  and 
that  he  had  frequently  foretold  this,  and  was  not  once  difappointed. — I  beg  other  pra£tifers 
would  inform  me  what  they  have  obferved  as  to  this  fa£h 

f  What  was  the  fhorteft  time  afterbirth  when  the  fmall-pox  were  produced  by  inoculation 
is  wifhed  to  be  known. 
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Some  in  whom  the  inoculation  had  failed  to  produce  the  defired  ef- 
fect, underwent,  after  fome  time,  the  fmall-pox  in  the  common  natural 
way. 

A  few  in  whom  the  inoculation  had  been  repeated  without  effect,  have 
now  had  communication  feveral  years  with  thofe  in  the  fmall-pox,  with- 
out being  infected  by  it. 

The  fuccefs  as  to  life  is  next  to  be  related,  in  anfwer  to 

(QUESTION  IL 

Did  fome  of  the  Inoculated  die  ? 

That  feveral  inoculated  died,  is  certain ;  and  of  thefe  the  greater  num- 
ber loft  their  lives  by  that  infection ;  while  fome  who  had  the  operation 
performed  on  them,  and  died  foon  after,  were  thought  to  have  been 
killed,  or  to  have  had  their  danger  greatly  increafed,  by  other  caufes. 

To  ftate,  in  an  eafy  view,  the  proportion  Of  thofe  who  died,  I  have 
formed,  out  of  my  public -fpiri ted  correfpondents  letters,  the  following 
table.  In  the  firft  column  of  which  the  names  are  put  of  the  gentlemen 
who  are  my  informers. — In  the  fecond  column  are  the  names  of  the  pla- 
ces where  they  refide,  in  and  near  to  which  their  practice  principally  is. 
— The  third  column  contains  the  numbers  of  thofe  who  recovered  from 
fmall-pox  which  they  had  by  inoculation. — And,  in  the  fourth,  is  the 
number  of  all  the  inoculated  who  died,  without  making  any  allowance 
for  the  other  caufes  which  were  alleged  to  have  brought  on  the  fatal  cata- 
ftrophe. 


Table 
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*  My  ingenious  friend  Dr  Alexander  Stevenfon  phyfician  in  Glafgow,  to  whom  I  am  obliged  for  collecting  the  lifls  and 
obfervations  fent  me  from  that  city,  and  the  towns  in  its  neighbourhood,  had  always  furgeons  employed  when  he  attended 
inoculated  patients,  who  are  all  in  the  lifts  fent  by  the  furgeons,  and  therefore  his  name  could  not  be  inferted  in  the  table, 

+  My  worthy  friend  Dr  Sutherland  unluckily  died  before  I  began  this  inquiry.  The  number  I  have  put  to  his  name  I 
am  certain  of  by  the  information  received  from  Mr  Mackenzie  of  Dornoch,  who  was  his  affiftant  when  he  firft  be^an  this 
operation  :  but  in  another  letter,  the  authority  of  which  I  cannot  fo  much  rely  on,  it  is  afTerted,  that  Dr  Sutherland  ino- 
culated 600,  of  whom  only  one  died  ;  but  whether  nz,  inoculated  in  the  North  Ifles  by  Mr  Mackenzie,  are  included  in 
Shis  number,  I  cannot  determine,. 


Without, 
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Without  any  regard  to  the  uncertain  account  of  Dr  Sutherland's  prac- 
tice, or  to  the  different  caufes  which  the  practifers  of  inoculation  thought 
contributed  to  the  death  of  their  patients,  it  appears  from  this  table,  that 
fcarce  one  of  feventy-eight  dies  of  fmall-pox  thus  artfully  excited ;  whereas, 
from  Dr  Juryn's  and  Dr  Sceuchzer's  accounts  of  the  proportion  of  deaths 
to  thofe  who  recover  of  fmall-pox  taken  by  the  common  natural  infec- 
tion in  feveral  parts  of  England,  we  fee  that  one  of  fix  dies  ;  and  of  thofe 
inoculated  in  England,  during  the  firft  eight  years  after  inoculation  was 
pracYifed  there,  one  of  fifty  died,  when  no  allowance  was  made  for  other 
caufes. 

Thefe  caufes  ought,  however,  to  be  confidered,  and  the  cafes  of  fuch 
patients  to  be  fairly  ftated,  that  every  one  may  judge  what  allowance  is 
to  be  made  for  them  in  determining  the  proportion  of  thofe  who  recover 

from  inoculation  to  thofe  who  die  of  it.  1  mall  therefore  here  relate 

what  has  been  communicated  to  me  by  my  correfpondents  concerning 
this  fubjecl,  arranging  them,  according  to  the  caufes,  into  clanes ;  whereof 
[A]  is  the  bad  conftitution  of  the  patient,  and  improper  time  of  inocula- 
tion ; — [B]  is  the  bad  management  of  the  inoculated  ; — [C]  the  natural, 
not  the  artificial  infection,  being  the  caufe  of  death  j — [D]  other  fuper- 
vening  dlfeafes  killing  the  patients. 

\A~\  Bad  conftitution  and  improper  time. 

1 .  A  child  of  a  very  weak  fickly  conftitution  was  inoculated  contrary 
to  the  declared  opinion  of  the  ordinary  phyfician  of  the  family,  who  at 
the  fame  time  confented  to  the  operation  being  performed  on  other  two 
children  of  the  fame  family ;  who  recovered  very  eafily,  though  the  firft- 
mentioned  died. 

2.  A  child  too  lufty,  and  under  fits  of  teething,  was  inoculated  con- 
trary to  the  opinion  of  the  operator ;  and  falling  into  a  convulfion  two 
days  before  the  ordinary  time  of  eruption,  died  in  it. 

3.  4.  Two  in  fuch  bad  ftates  of  health,  that  the  inoculators  refufed  for 
fome  time  to  perform,  but  were  at  laft  prevailed  on  to  do  it  by  the  earneft 
folicitation  of  the  parents,  who  flattered  themfelves  that  their  chiklrens 
conftitutions  might  be  mended,  as  others  of  their  acquaintance  had  been, 
are  in  my  column  of  dead. 

One 
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5.  One  always  very  fickly,  and  fubje6t  to  frequent  rafhes  and  other  cu- 
taneous eruptions,  which  were  concealed  from  the  operator,  was  inocula- 
ted, while  a  very  mortal  confluent  fmall-pox  was  very  frequent  in  the 
neighbourhood,  and  died. 

6.  A  child  under  teeth  and  itch,  concealed  from  the  inoculator,  died. 

7.  8.  A  child  under  a  fevere  cold  and  teething,  and  another  while  in  a 
common  fever,  were  inoculated,  and  died. 

9.  A  child  whofe  head  was  larger  than  ordinary,  and  of  a  family  where 
eleven  of  fourteen  children  had  died  of  difeafes  in  the  head,  is  in  the  co- 
lumn of  the  inoculated  who  died. 

[5]  Bad  regimen  or  management. 

1  o.  A  child,  whofe  mother  was  its  nurfe,  became  feverifh  on  the  third 
day  of  eruption,  which  caufed  violent  anxiety  in  the  mother ;  a  rafh, 
with  coftive  belly,  was  then  obferved,  and  the  child  died  on  the  fecond 

day  after  it.  At  the  fame  time  another  child,  who  had  a  nurfe  of 

little  anxiety,  fevered  alfo  on  the  third  day,  but  recovered  well. 

1 1 .  A  very  anxious  mother  kept  her  child,  contrary  to  the  advice  of 
the  inoculator,  in  a  very  clofe  warm  way,  from  the  day  of  inoculation 
till  it  died. 

12.  An  attendant  clandeflinely  gave  large  quantities  of  ftrong  food  and 
fweet-meats  to  an  inoculated  child,  who  fevered  and  died. 

13.  A  nurfe  of  an  inoculated  child  who  died,  was  difcovered  to  have 
drunk  immoderately  of  malt-liquor  during  the  procefs  of  inoculation. 

14.  One  indulged  in  animal-food  and  fermented  liquors,  and  who 
was  overheated  by  running  in  the  open  fields  fome  days  after  being  in- 
oculated, is  in  the  column  of  the  dead. 

15.  The  nurfe  of  an  inoculated  child  who  died,  was  fufpe&ed  to  have 
been  tainted  with  the  lues  venerea  by  her  hufband ;  who  was  afterwards 
difcovered  to  have  had  this  difeafe  at  the  time  fhe  was  nurfing  this  child. 

[C]  Natural  infeclion. 

16.  17.  While  very  bad  confluent  epidemical  fmall-pox  raged,  three 
daughters  of  parents  whofe  families  had  fuffered  greatly  by  natural  fmall- 
pox,  were  inoculated  at  their  intreaty,  after  being  prepared  with  JEthiops 

mineral^ 
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mineral  and  fome  dofes  of  cathartics.  The  arms  of  the  two  eldeft,  where 
the  incifions  were  made,  never  inflamed,  nor  did  the  little  wounds  fuppu- 
rate.  They  fickened  on  the  eighth  day  of  inoculation;  and  foon  after 
the  eruption  Ihewed  itfelf  of  a  bad  kind,  and  on  the  ninth  day  thereafter 
they  both  died. — In  the  fame  week  twelve  other  children,  who  had  the 
fmall-pox  from  the  common  natural  infection,  died  in  the  fame  little 
ftreet. — The  third  child's  arm  inflamed,  and  difcharged  matter  eight  days, 
and  then  healed. — Upon  her  two  lifters  pox  being  feen  of  a  bad  kind,  fhe 
xvas  removed  to  a  houfe  at  a  diftance  from  her  father's,  where  fhe  fevered 
on  the  twenty-fourth  or  twenty-fifth  day  after  her  inoculation,  and  had 
a  great  number  of  diftinct,  but  watery  fmall-pox,  from  which  fhe  nar- 
rowly efcaped  with  her  life. 

j 8.  19.  While  the  epidemic  fmall-pox  with  petechias  raged,  four  children 
were  inoculated,  of  whom  two  became  fick  on  the  fixth  day,  with  all  the 
fymptoms  of  the  then  epidemic,  and  died. — The  other  two  fickened  two 
days  later,  and  had  very  mild  fmall-pox. 

20.  A  child  fickened  immediately  after  inoculation,  and  variolous 
puflules  appeared  on  the  third  day.  — On  the  fourteenth  a  mortifi- 
cation was  feen  at  the  incifion  in  the  leg,  with  fwelling  and  inflamma- 
tion on  all  that  thigh  and  leg. — There  were  afterwards  two  returns  of  thefe 
fymptoms,  and  erysipelatous  fwellings  appeared  in  other  parts  of  the  body, 
and  at  laft  death  put  an  end  to  all  the  troubles.— Another  child  inoculated 
with  the  fame  pocky  matter  as  was  employed  to  raife  the  fmall-pox  in  the 
preceding  cafe,  fevered  at  the  ordinary  time,  and  recovered,  without  ha- 
ving any  bad  fymptom. 

21.  A  child  fickened  the  third  day  after  inoculation,  and  the  fmall-pox 
were  feen  on  the  fixth,  of  a  moft  virulent  kind,  which  caufed  death ;  while 
another  inoculated  with  the  fame  matter,  had  the  fmall-pox  at  the  ordi- 
nary time,  and  altogether  favourable. 

22.  23.  While  the  fmall-pox  were  frequent,  and  of  a  very  bad  kind, 
one  inoculated  child  fevered  on  the  third  day,  and  the  puflules  appeared 
on  the  fecond  day  after  this ;  and  another  fevered  on  the  fifth  day  after 
the  incifion.™ — The  fmall-pox  in  both  were  very  confluent ;  and  one  of 
the  patients  died  on  the  eleventh  day  after  the  fir  ft  appearance  of  eruption, 
and  the  other  died  on  the  tenth  day  after  inoculation.. 

24.  One 
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24.  One  who  had  communication  with  a  family  where  very  bad  natu- 
ral fmall-pox  then  were,  being  inoculated,  the  puftules  made  their  appear- 
ance between  the  third  and  fourth  day  after  inoculation. — The  fmall-pox 
were  of  a  very  bad  kind,  and  the  patient  died. 

25.  Five  were  inoculated  with  long- kept  matter  on  the  fourteenth  day 
thereafter.  One  of  thefe  fevered,  and  in  two  or  three  days  more  the  fmall- 
pox  appeared.  This  patient  did  well,  and  recovered.  Three  of  the  rive 

fevered  fix  weeks  after  the  inoculation.  One  of  thefe  had  numerous  but 
diftincl  fmall-pox,  and  recovered :  but  the  other  two  had  the  bad  con- 
fluent kind;  of  which  one  died,  and  the  other  was  much  pitted. — The  fifth 
of  the  inoculated  had  no  fmall-pox. 

26.  A  girl  inoculated  on  Monday,  fickened  on  Tuefday,  and  died  on 
Friday,  covered  with  livid  fpots,  but  without  any  variolous  puftules. — - 
Three  others  of  the  fame  family,  inoculated  at  the  fame  time,  flrft  fickened 
on  the  eighth  day. — One  of  them  had  purple  fpots,  with  the  fmall-pox; — - 
the  fecond  had  them  of  a  milder  kind ; — and  the  third  had  them  in  the 
moft  favourable  way.    They  all  three  recovered. 

27.  The  arm  of  an  inoculated  child  healed  foon  without  inflammationy 
or  any  other  bad  fymptom,  till  after  twenty  days,  when  it  fickened,  and 
had  confluent  fmall-pox,  of  which  it  died. — Two  brothers  of  this  child 
inoculated  at  the  fame  time  with  it,  had  the  ordinary  courfe  of  mild 
fmall-pox  by  inoculation,  and  recovered  foon. 

[D]  Supervening  dtfeafes,. 

28.  In  a  child  who  had  been  inoculated,  two  teeth  appeared  about  the 
time  of  its  death. 

29.  In  a  feafon  when  eryfipelas  was  very  frequent,  a  child  was  inocu-- 
latted  for  the  fmall-pox.  Next  day,  an  eryfipelatous  fwelling  was  feen  on 
the  fcarified  arm. — The  fever  and  fmall-pox  were  mild;  but  the  eryfipe- 
las gradually  extended  itfelf  over  the  arm  and  a  confiderable  fhare  of  the 
trunk  of  the  body. — The  fmall-pox  being  few,  diftinc~t,  and  filled  with  good 
matter,  blackened  on  the  ninth  day  after  their  flrft  appearance ;  but  the 
eryfipelatous  cedematodes  having  continued  to  extend  itfelf,  the  patient 
died  on  the  twelfth  day.  Others  who  were  inoculated  with  mat- 

4  T  ter 
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ter  taken  from  the  fame  perfon,  had  the  fmall-pox  of  a  good  kind, 
without  eryfipelas,  or  any  other  bad  fymptom. 

30.  While  eryfipelas  and  a  flight  kind  of  the  malignant  fore  throat 
were  frequent,  a  child  being  inoculated,  was  feized  with  a  fcarlet  eruption, 
and  died. — A  lifter  of  this  child,  who  formerly  underwent  the  fmall-pox, 
having  her  ears  pierced  at  this  time,  was  alfo  feized  with  the  fcarlet  fever. 

31.  32.  Four  children  were  inoculated  at  the  fame  time. — On  the  even- 
ing of  the  day  of  this  operation,  an  elder  lifter  of  theirs,  who  had  formerly 
the  fmall-pox  moft  fuccefsfully  by  inoculation,  fhewed  fome  fymptoms  of 
the  tiiflis  convuI/iva,  (kink  or  hooping  cough).  Whenever  her  being  in 
this  difeafe  was  afcertained,  fhe  was  fent  from  home  to  a  friend's  houfe, 
where  fhe  had  this  cough  fo  violently,  that  with  difficulty  her  life  was 
faved. — One  of  the  inoculated  had  the  fmall-pox  regularly,  and  not  above 
fixty  in  number,  which  maturated  properly  ;  but  fymptoms  of  the  kink- 
cough  gradually  increafing  during  the  progrefs  of  the  fmall-pox,  it  be- 
came fuffocating  at  their  blackening,  and  fhe  died  foon.  — The  youngeft: 
child  inoculated  had  mild  fmall-pox  and  cough;  but  foon  after  the  black- 
ening of  the  pox  an  eryfipelatous  eruption  appeared  near  the  incifion  for 
inoculation,  and  then  fpread  over  her  arm  to  different  parts  of  the  body. 
This,  with  the  continuing  convulfive  cough,  put  an  end  to  life  in  a  few  days 
after  the  death  of  the  child  in  the  preceding  hiftory. 

33.  On  the  third  day  after  a  girl  was  inoculated,  meafles,  with  their  pre- 
ceding and  concomitant  fymptoms,  appeared ;  and  were  fo  violent,  that  fhe 
died  on  the  twelfth  day.— Her  brother  had  the  fmall-pox  by  inoculation 
in  a  favourable  way,  at  the  fame  time ;  but  on  the  fixteenth  day,  when 
the  fmall-pox  were  fully  blackened,  he  was  feized  with  the  meafles,  which 
were  fevere  but  not  mortal. 

34*  35*  36*  Three  of  the  patients  whofe  hiftory  is  related  in  my  anfwer 
to  Que  ft.  V.  to  wit,  the  one  with  cramps  in  her  bowels  and  tumours 
in  her  limbs,— the  child  whofe  clavicles  became  carious, — and  the  one 
who  died  fcrophulous,  being  inferted  into  the  column  of  the  dead,  not- 
withstanding its  being  alleged  that  the  fmall-pox  were  not  the  caufe  of 
their  deaths,  ftiould  be  added  to  the  cafes  above  related,  on  which  judge- 
ment is  to  be  paiTed  by  thofe  who  confider  this  fubjecT;  \  and  according  to 

inoculation 
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inoculation  being  acquitted  of  more  or  fewer  deaths  laid  to  its  charge,  it 
will  appear  more  or  lefs  beneficial. 

Thus,  if  the  death  of  all  the  thirty-lix  patients  whofe  cafes  have  been 
juft  now  mentioned,  is  attributed  to  no  other  caufe  than  inoculation, 
every  feventy-eighth  perfon  of  thofe  who  have  the  fmall-pox  by  inocula- 
tion dies  of  that  difeafe,  as  you  fee  added  to  the  fums  in  the  table.  But 
if  any  think  the  other  caufes  mentioned  rather  to  have  caufed  fome  or  all 
of  thefe  deaths,  then  fuch  number  being  fubtracted  from  the  fum, 
total  of  deaths,  the  proportion  changes  in  favour  of  inoculation  r. 
As,  for  example,  if  four  are  fubtracted,  the  proportion  is  one  of  82  j 
if  the  fubtraction  is  of  8,  the  proportion  is  pr  i — if  of  12,  the  pro- 
portion is  p-y; — if  of  16,  it  is  — if  of  20,  it  is  ~T ; — if  of  24,  it  is 
r~\ — if  of  28,  it  is  tt-; — if  °f  32»  ^ 1S  rj?;  if  all  the  36  were  admitted 
to  die  of  other  difeafes,  one  of  155  would  only  have  been  killed  by  the 
fmall-pox:  and  in  this  calculation  no  regard  is  had  to  the  540  or  428 
patients,  who,  befides  the  60  entered  in  Dr  Sutherland's  name  into  the 
table,  were  faid  to  have  been  inoculated  fuccefsfully  by  him. 

(QUESTION  III. 

Did fome  uoho  had  undergone  Inoculation  take  the  natural  Small-pox  afterwards, 
and  at  what  time  ? 

It  was  already  obferved,  that  the  greater  number  of  thofe  who  had  the 
operation  of  inoculation  performed  on  them  without  being  infected  by 
it,  were  afterwards  fubject  to  fmall-pox  from  a  fecond  or  third  inocula- 
tion, or  by  infection  in  the  natural  way  :  but  my  correfpondents  almoft 
all  agree  with  me  in  affirming,  that  they  never  law  any  attacked  by  true 
fmall-pox  after  they  had  the  true  kind,  whether  communicated  by  art  or 
nature ;  and  I  have  good  information  of  frefh  variolous  matter  having 
been  applied  to  the  little  fores  which  continued  open,  and  running,  after 
the  blackening  of  the  fmall-pox  was  complete,  without  caufing  new  pu- 
flules,  or  any  other  obfervable  phenomenon. 

I  have  been  feveral  times  told  by  parents  and  relations,  that  the  chil- 
dren then  under  my  care  in  the  true  fmall-pox  had  formerly  undergone 

4  T  2  that 


700    INOCULATION  of  the  SMALL-POX  in  SCOTLAND. 

that  difeafe  :  but  upon  my  defiring  them  to  recollect,  whether  the  fame 
individual  pimples  had,  in  the  former  difeafe,  remained  turgid  till  at  leaft 
the  feventh  day  of  their  eruption,  as  they  might  fee  the  prefent  ones 
would  do  ;  or  whether  there  was  only  a  fucceffion  of  pimples,  each  of 
which  collapfed  on  the  third,  fourth,  or  fifth  day  after  the  eruption  of 
each,  and  by  their  fucceflion  there  was  an  appearance  of  turgid  pimples 
on  fome  part  of  the  Ikin  during  eight,  nine,  or  ten  days  ;  they  acknow- 
ledged, that  each  of  the  pimples  in  the  former  difeafe  feemed  ripe,  and 
collapfed,  before  the  feventh  day  ;  and  thence  I  concluded  that  former 
difeafe  to  have  been  one  of  the  bqftard  kinds  of  fmall-pox. 

One  hiftory  was  indeed  wrote  to  me,  of  a  child  who  was  faid  to  have 
died  of  the  natural  fmall-pox  a  year  or  two  after  having  this  difeafe  by 
inoculation ;  which  had  induced  many  to  refufe  inoculation  to  their 
children  or  friends. — Luckily  the  names  of  the  parents  were  mentioned, 
which  gave  me  the  opportunity  of  making  a  ftrict  inquiry  into  this  cafe  ; 
and  now,  from  undoubted  good  evidence  in  my  poffeflion,  I  can  relate 

it.  In  October  this  child  had  the  incifion  made,  and  pocky  matter 

applied  to  the  little  wound  in  its  arm  ;  but  neither  fever,  inflammation, 
fmall-pox,  or  any  other  diforder,  were  produced,  and  the  incifion  healed 
in  a  few  days  : — the  parents  therefore  refolved  to  have  the  child  inocula- 
ted in  the  mild  warmth  of  the  following  fpring  ;  but,  unfortunately,  in 
the  month  of  March,  the  child  was  attacked  and  killed  by  the  fmall-pox 
catched  by  the  common  natural  infection. — — Other  children  of  the 
fame  parents  have  fince  had  the  inoculated  fmall-pox  in  a  very  favour- 
able way,  and  have  frequently  fince  that  been  expofed  to  infection  with- 
out any  fort  of  diforder. 

(QUESTION  IV. 

Do  you  knovu  that  other  Difeafes  have  been  ingrafted  ivith  the  Small-pox  by  Ino~ 
culation  ? 

I  never  faw  other  difeafes  communicated  by  inoculation  ;  and  my  cor- 
refpondents  agree  with  me  in  this  negative ;  nay,  one  of  them  informs 
me,  that  variolous  matter  taken  from  a  child  in  the  natural  fmall-pox, 

who 
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who  at  the  fame  time  had  the  hooping  or  kink  cough,  was  employed  for 
inoculating  another  child,  who  thereby  had  the  fmall-pox,  but  fuffered 
no  tujfts  conuuljiva. 

I  muft,  however,  here  relate  a  hiftory  fent  to  me,  which  is  thought  to 
infer  the  ingrafting  other  difeafes  by  inoculation  for  the  fmall  pox. — A 
phyfician  who  had  a  number  of  patients  in  an  epidemical  rajh,  caufed  his 
own  child  to  be  inoculated  ;  and  being  attentive  to  its  welfare,  vifited  it 
often. — On  the  eighth  day  after  inoculation,  the  rajh  appeared  on  the 
child ;  but  going  foon  off,  the  fmall-pox  rofe,  and  were  of  a  very  good 
kind. — Matter  taken  from  this  child's  pox  was  employed  to  inoculate 
other  children ;  who  had  the  rajh  and  the  fmall-pox  in  the  fame  way  as 
the  former  one. — The  matter  taken  from  thefe  had  the  fame  efFect  on  ano- 
ther fet  of  children : — and  thefe,  I  am  told,  but  not  on  fo  good  authority, 
infected  a  third  fet  in  the  like  manner. 

As  the  firft  child  mentioned  in  this  hiftory  had  the  rajh  from  its  father, 
or  the  epidemic  conftitution  of  the  air,  many  think,  that  the  rajh  in  the 
other  children  was  rather  owing  to  contagion  communicated  in  fome 
fuch  way,  than  to  the  variolous  matter  with  which  they  were  inocula- 
ted 

(QUESTION  V. 

Whether  did  many,  after  Inoculation,  labour  tinder  'various  Difeafes  which feemed 
to  be  ouoing  to  this  operation  f  and  uohether  did  this  happen  more  frequently 
or  feldomer  than  from  the  natural  fmall-pox  ? 

The  fides  of  the  little  incifion  made  for  inoculation  generally  fwell,  in- 
flame, and  fuppurate,  and  a  difcharge  of  matter  continues  from  them  till 
the  fmall-pox  are  gone. 

Thefe  little  fores  have  fometimes  continued  running  weeks  or  months 
after  the  fmall-pox. 

In  fome  the  fwelling  of  the  arm  has  been  considerable,  and  the  glands 
of  the  arm-pit  have  fwelled  and  become  hard  ;  but  both  thefe  fymptoms 

generally  difappeared  as  the  fmall-pox  ripened.  In  a  few  the  axillary 

glands  fuppurated ;  but  in  a  mild  way,  and  foon  healed.  One  hi- 
ftory 
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ftory  of  a  fuppuration  in  this  part,  which  I  formerly  referred  to,  feems 
worthy  to  be  related.  An  inoculated  child  was  feized  with  a  fever  on 
the  fourteenth  day  after  inoculation  ;  on  the  feventeenth,  little  pimplifh 
fpo-ts  were  feen,  but  difappeared  next  day,  and  no  puftules  could  after- 
wards be  obferved.  The  child  continued  very  feverifh  and  in  pain  du- 
ring a  month  :  at  the  end  of  which  a  large  tumour  was  difcovered  in  the 
arm-pit ;  which  being  fully  fuppurated,  was  opened  next  day,  and  then 

all  the  bad  fymptoms  ceafed.  This  child  has  not  yet  had  true  fmall- 

pox,  though,  during  near  three  years  fince  the  boil  in  the  arm-pit,  it 
has  been  feveral  times  in  the  way  of  infection ;  but  it  has  fuffered  the 
baftard  fmall-pox,  with  a  fmart  fever  before  their  eruption. 

Two  hiftories  are  fent  me  of  children  who,  in  the  fever  before  the 
eruption  of  inoculated  fmall-pox,  had  fuch  coldnefs  in  their  feet  and 
legs,  as  fcarce  could  be  removed  by  any  applications,  but  went  off  as  the 
pimples  appeared. 

The  convulfions  about  the  time  of  the  eruption  and  fubfiding  of  the 
inoculated  fmall-pox  formerly  mentioned,  is  the  moft  frequent  bad 
fymptom  in  this  difeafe ;  and  by  them  more  of  thofe  in  the  column  of 

dead  loft  their  lives  than  by  any  other  caufe.  On  the  other  hand, 

feveral  of  my  correfpondents  remark,  that  thofe  who  furvive  the  convul- 
sions at  the  eruption  of  the  fmall-pox,  brought  on  by  nature,  or  by  art, 
have  generally  few  and  very  favourable  fmall-pox. — An  exception  to  this 
is  wrote  me  of  a  young  lady,  who,  after  convulfions,  had  a  very  bad 
confluent  fmall-pox ;  at  the  blackening  of  which  the  convulfions  returned, 
and  killed  her. — By  the  fhock  of  fuch  convulfions  from  fmall-pox,  ano- 
ther young  lady  was  made  incapable  of  fpeaking  or  walking  ;  and  now, 
after  feveral  years,  me  has  not  the  right  ufe  of  the  members  affected. 

Two  of  the  inoculated  had  tubercles,  like  thofe  occafioned  by  the  bites 
of  buggs,  fbme  days  before  the  eruption  of  the  fmall-pox  j  but  they  went 
off  as  the  pocky  pimples  advanced. 

Rq/h,  and  fuppurating  tubercles,  in  different  parts  of  the  body,  have 
been  obferved  after  the  artificial  fmall-pox  blackened  ;  and  fome  of  my 
correfpondents  think  that  this  oftener  happens  in  fuch  as  had  very  few 
puftules  than  in  others. — Thefe  fymptoms  have  generally  been  eafily  re- 
moved.   But  there  are  two  examples  fent  me  of  fuppurations  which  were 
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tedious  in  the  cure.-— One  of  thefe  patients  had  a  nurfe  fubjecT:  to  inflam- 
matory eruptions,  and  who,  in  the  time  of  the  child's  inoculation,  had 
fores  on  her  neck  and  upper  part  of  her  breaft,  which  fhe  artfully  kept 
long  concealed. 

One  inoculated  patient,  fubject  formerly  to  inflamed  eyes,  had  them 
worfe  after  the  artificial  fmall-pox. 

Some  alleged,  that  the  misfortunes  in  the  following  cafe  were  owing 
to  inoculated  fmall-pox ;  others  attribute  them  to  a  different  caufe. 
That  you  may  be  able  to  determine  this  queftion,  I  fhall  give  the  hiftory 
of  the  patient,  as  it  is  communicated  to  me.  Six  of  one  family  were  in- 
oculated, and  all  of  them  had  a  very  favourable  good  fmall-pox,  and  re- 
covered fo  well  as  to  be  let  go  abroad  to  their  childifh  plays.  About 
three  weeks  after  the  blackening  of  thefe  pox,  three  of  the  inoculated, 
and  feveral  others  of  the  family  who  had  the  fmall-pox  feveral  years  be- 
fore, were  feized  with  an  eruptive  fever,  which  was  then  epidemical  in 
the  neighbourhood.  The  fever  was  generally  mild,  fcarcely  confining 
any  to  bed  :  but  was  rather  more  fevere  to  a  girl,  the  eldeft  of  the  ino- 
culated, than  to  the  others  ;  and  the  eruptions,  which  had  fomething  of 
the  meafly  appearance,  going  off  fuddenly  from  her  fkin,  fhe  was  feized 
with  fpafms  in  her  bowels,  and  trembling  of  her  whole  body,  which 
went  off,  and  returned  periodically,  with  violent  pain  in  the  toes  of  the 
left  foot,  and  at  laft  ended  in  a  paralytic  affection  and  mortification  of 
that  leg.  She  ftruggled  more  than  three  months  under  a  train  of  mis- 
fortunes, and  then  died*  She  is  in  my  column  of  dead  ;  but  is  one  of 
the  three  laft-mentioned  exceptions  to  the  number  in  that  colum. 

One  had  a  flow  fwelling  on  the  ankle,  which  was  fome  months  in 
healing. 

One  was  fubject  to  glandular  fwellings  and  excoriations  of  the  feet, 
after  having  undergone  the  inoculated  fmall-pox. 

A  child  of  parents  of  a  fcorbutic  habit,  whofe  hands  were  generally 
hard  and  fcaly,  with  chops  in  them,  being  inoculated,  had  about  fixty 
fmall-pox,  with  little  or  no  uneafinefs  till  the  fifth  day  of  the  eruption  ; 
when,  being  carried  through  the  houfe,  and  to  the  open  air  at  the  door 
of  it,  fhe  was  feized  with  a  violent  fever,  which  continued  three  weeks. 
In  the  courfe  of  this  fever,  feveral  abfceffes  formed,  containing  a  famous 

matter ; 
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matter  ;  and  in  two  of  thefe  the  clavicles  feemed  to  be  carious.  By  the 
difcharge  from  thefe  fores,  fhe  funk  and  died.  This  is  another  exception 
to  the  column  of  the  dead.. 

A  gentleman  told  me,  that  he  had  fometimes  fufpected  fcrophula, 
king's-evil,  to  have  been  a  confequence  of  inoculation :  but  being  alked 
what  the  conftitution  of  the  parents  of  the  children  thus  affected  were,  he 
faid  fome  of  them  had  been  fcrophulous  ;  and  the  others,  whofe  hiftory 
he  had  no  fuch  accefs  to  know,  were  of  the  make  and  countenance  which 
1  defcribed  thofe  fubjecT.  to  fcrophula  generally  to  have. 

One  of  my  correfpondents  writes  me,  that  a  fcrophulous  boy,  whom 
he  unwillingly  inoculated  at  the  earned  folicitation  of  the  parents,  has 
had  a  better  conftitution  and  fewer  running  fores,  iince  he  recovered, 
from  the  artificial  fmall-pox,  than  he  had  before  that  difeafe. 

Several  of  my  correfpondents  affure  me,  that  not  a  few  children,  who 
were  delicate  and  unhealthy,  had  their  conftitutions  greatly  mended,  af- 
ter undergoing  the  inoculated  fmall-pox ;  and  that  the  knowledge  of  this- 
was  the  motive  inducing  feveral  parents  to  infift  on  the  inoculation  o£ 
children  whom  the  inoculators  did  not  think  proper  patients  for  under- 
going fuch  an  operation. 

An  ambiguous  cafe,  or  at  leaf!  about  which  there  have  been  different 
opinions,  I  mult  refer  to  your  judgment  A  girl,  four  years  old,  the 
child  of  found  parents,  being  inoculated,  fevered  at  the  ordinary  time, 
and  continued  in  the  fever  three  days ;  during  which  the  lips  of  the 
wound  fwelled,  inflamed,  and  difcharged  fetid  ichor.  The  fever  then 
abating,  the  little  fore  fuppurated  plentifully,  feveral  thick  floughs  caft- 
ing  off,  by  which  the  orifice  was  confiderably  enlarged,  and  fome  few 
puftules  appeared  round  the  edges  of  it;  but  whether  thefe  were  owing 
to  local  infection,  or  to  a  flicking- plafter  applied  there,  the  obfervator 
could  not  fay.  The  fore  Continued  to  difcharge  matter  plentifully  two 
months,  and  then  gradually  healed.  The  child  remained  in  perfect 
health  fifteen  months,  when  fome  fwellings  of  the  fcrophulous  kind  ap- 
peared. Several  months  after  fhe  became  hydrocephalous,  and  died. 
She  is  alfo  in  the  column  of  the  dead  ;  but  is  the  laft  of  the  exceptions  re- 
ferred to  from  the  anfwer  to  this  Queflion  V. 

Thefe  hiflories  of  all  who  were  fufpected  to  have  difeafes  in  confe- 
quence 
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quence  of  inoculation,  that  have  come  to  my  knowledge,  are  the  only 
anfwer  I  can  give  to  the  firft  part  of  your  fifth  Queftion,  viz.  Whether  did 
many,  after  inoculation,  labour  under  'various  difeafes  which  feemed  to  be  ouuing 
to  inoculation  f  But  as  to  the  fecond  part  of  that  queftion,  Whether  thefe 
difeafes  happened  more  frequently  or  feldomer  after  inoculation  than  from  the  na- 
tural fnall-pox  ?  my  correfpondents  feem  all  to  agree,  that  there  are  not 
near  fo  numerous  or  various  bad  confequences  after  inoculation,  as  after 
the  fmall-pox  by  natural  infection ;  and  when  I  allure  you,  that  I  have 
been  fo  fortunate,  or  perhaps  timoroully  cautious,  that  not  one  of  thofe 
whofe  inosculation  I  advifed  had  a  dangerous  fymptom  during  the  difeafe, 
nor  a  bad  confequence  from  it,  you  will  conclude  that  I  mud  be  of  the 
fame  opinion  with  them. 

Having  thus  anfwered  the  judicious  queftions  of  the  Learned  Delegates 
in  the  beft  manner  I  could,  I  fhall  conclude  this  long  epiftle  with  my 
moft  earneft  and  fincere  willies,  that  the  prefent  inquiry  may  be  as  be- 
neficial to  mankind  as  the  Delegates  intend  it.    I  am, 

Moft  Worthy  Dean, 

Your  and  their  moft  obedient  humble  Servant, 

Edinburgh,? 
June 27. 1764.  5 

Alex.  Monro. 
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De  Cuticula  Humana. 


A PUD  omnes  in  confeftb  eft,  nullo  expreffiore,  fimulque  ad  affen- 
fum  extorquendum  efficaciore  argumento,  evinci  fummi  Numinis 
exiftentiam,  quam  eo  quod  ex  mundi  rerumque  quae  in  eo  flint  contem- 
platione  nobis  fubminiftratur  :  Qui  enim  tarn  elegantem  machinam  ex- 
eogitarit,  infinita  fapientia ;  et  qui  excogitatam  perfecerit,  immenfa  item 
potentia  praeditum  efie  necefle  eft.  Data  mihi  provincia  eft,  ut  ex  tarn 
vafta  a  ter  maximo  hoc  Conditore  factorum  operum  copia,  perexiguse  cu- 
jufdam  partis  fabricam  explicare  adniterer.  Id  fcilicet  muneris  mihi  im- 
pofitum  eft,  ut  corporum  animatorum,  prsefertim  vero  humani,  ftructu- 
ram  et  conftitutionem  perveftigarem,  ejufque  notitiam  aliis  pro  virili  im- 
pertirem.  Fieri  autem  omnino  non  poteft,  quin  qui  hanc  fcientiam  vel 
a  limine  falutarit,  alacri,  lubentique  animo  agnofcat,  non  minus  vere 
quam  eleganter  a  pfalmographo  dictum,  Nos  verendum,  atque  mirifi- 
cum  in  modum  faclos  efle.  Nifi  enim  omni  prorfus  cogitatione  fimus 
deftituti,  non  poflumus  non  corporum  noftrorum  artificium  admirari, 
fimulque  gratiffimo  fenfu  affici,  tantae  illius  folertias  ac  concinnitatis,  qua 
univerfa  ipforum  organa  ad  varias  quibus  opus  eft  vitse  acliones  peragen- 
das  funt  efFormata  :  idque  ita  demum  ut  in  fingularum  partium  ftruclura 
difpofitione  et  nexu,  noftrae  voluptatis,  incolumitatis,  confervationifque 
interea  ratio  habeatur.  Quod  ad  illuftrandam  fummi  Creatoris  bonita- 
tem,  fapientiam,  potentiamque,  et  ad  grati  animi  noftri  atque  ab  eo  de- 
pendent! se  fenfum  nobis  inculcandum  exemplum  in  praefentia  mihi  con- 
ftitui,  eft  Cuticula  Humana  :  Argumentum  quidem  a  diligentibus  etiam 
machinae  animalis  indagatoribus,  levi  brachio  tra&atum,  a  vulgo  autem 
parvi  aut  nihili  penfum,  ne  dicam  contemptui  habitum.    Quo  autem 
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fiSEC  res  ab  aliis  minus  curata  aut  seftimata  fuerit,  eo  magis  mihi  animus 
additus  eft,  ut  earn  diflertationis  meae  materiam  feligerem ;  praefertim 
cum  quae  inde  generatim  fum  ducturus  confectaria  (quern  praecipuurn 
dixi  a  me  finem  propofitum)  plus  firmitatis  habitura  videri  queant,  fi  ex 
re  minus  favorabili,  jufto  ratiocinio,  fint  collecta.  Haud  parum  etiam, 
ut  id  argumentum  mihi  pertractandum  defumerem,  apud  me  valuir, 
quod  ea  pars  corporis  noftri  fit  omnibus  notiftima,  et  quum  extimum  fit 
illius  operimentum,  fatis  aptus  eft  career  ex  quo  praelectionum  curricu- 
lum inchoans  dimittatur. 

Eft  autem  (ut  ad  rem  aggrediar)  cuticula,  tenuis  ilia  cutis  per  univer- 
fam  corporum  noftrorum  fuperficiem  expanfa,  quseque  toties  in  veficulam 
aquofa  liquore  refertam  attollitur.  Latini  cuticulam,  five  parvam  cutem, 
vocitant :  a  Graecis  epidermis^  five  cutis  teguirientum,  nuncupatur  :  unde 
et  Galli,  noftrique  Britanni,  Graeco  vocabulo  vernacule  reddito,  Jurfteau,  et 
fcarf-Jkin,  earn  appellant. 

Cuticulse  color,  nigerrimis  etiam  Ethiopibus  seque  ac  formofiflimis  in 
Europa  natis  hominibus,  albus  eft.  Hujus  rei  fatis  idoneum  indicium  at- 
tulere  rei  anatomical  cultores,  qui  extimum  hocce  cutis  integumentum, 
tarn  in  hybridis  quam  in  veris  Ethiopibus,  ab  aliis  ei  contiguis  partibus 
feparando,  earn  quam  intuentibus  prae  fe  fert  cuticula  nigredinem,  a  tra- 
lucente,  quam  ea  operit,  fubftantia  tractam  efle ;  ea  autem  detracta,  al- 
bidum  protinus  colorem  fe  manifefte  oftendere  deprehenderunt.  Hujus 
rei  ratio  poftea  reddetur. 

Cuticula  flexilis  eft,  ad  formam  figuramque  partium  quibus  connexa 
eft  fefe  accommodans,  viribufque  rerum  libi  applicatorum  ita  cedens,  ut 
neque  partium  quas  tegit  motus  impediatur,  neque  impreffiones  partibus 
hifce  ab  aliis  corporibus  impacts  prohibeantur.  Vix  altera  manus  alteri 
imponi  poteft,  quin  hujus  flexilitatis  figna  fe  nobis  videnda  exhibeant. 

Cum  vis  quadibet  diftendens  huic  vivi  hominis  membranae  fenfim  ad- 
hibetur,  natura  earn  extenfili  nullis  limitibus  circumfcripta,  abfque  par- 
tium dilaceratione,  pollere  compertum  eft.  Rei  fidem  firmant,  commo- 
daque  inde  orientia  oftendunt  la&antium  faeminarum  ubera,  pregnan- 
tiumque  uteri,  faepenumero  etiam  monftrofi  illi  morbidique  tumores, 
qui  per  totum  corpus  aut  partem  ejus  aliquam  paulatim  induci  folent. 

Quin  et  epidermis  haud  modicam  extenfionem  etiam  fubifco  illatam 
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pad  poteft,  quanta  fcilicet  ad  neceffarias  vitas  functiones  obeundas  re- 
quiritur.  Quod  fi  fubita  hsec  extenfio  ultra  eum  quo  tunc  gaudet  tonum 
cuticulam  dilatet,  ipfius  non  minus  atque  alias  corporis  partes  a  fe  mu- 
tuo  fegregantur  ac  difrumpuntur. 

Ut  cuticula  vi  extenfili,  ita  et  contractili  imbuta  eft.  Poftquam  enim 
ea  magnopere  tenfa  eft,  ad  priftinam  fuam  dimenfionem  una  cum  cute  fe 
reftituit :  unde  et  ejus  contractionis  quantitas  dignofci  poteft,  adeo  ut  fi 
cutis  lasvis  ac  plana  haud  evadat,  cuticula  rugis  obfita  permaneat.  Cas- 
te rum  hnjus  quam  in  corporibus  deprehendimus  flexilitatis,  extenfilitatis 
et  contraclilitatis  caufas  phyficis  rerumque  naturalium  indagatoribus  ex- 
ponendas  relinquentes,  non  poffumus  tamen  hie  non  animadvertere  quam 
apte,  fapienterque  has  huic  membranas  inditas  funt  proprietates,  quas 
earn  ad  partes  quibus  tot  et  tarn  varii  motus  peragendi  funt,  protegen- 
das,  ac  porro  ad  cedendum  feque  deinde  reftituendum,  etiam  in  cafibus 
morbidis,  perinde  ac  in  communibus  vitas  functionibus,  habilem  atque 
opportunam  prasftent. 

De  contractili  autem  cuticulae  indole,  dignum  in  primus  eft  obfervatu, 
earn  cuticula  corpori  detracla,  etiam  poft  extenfionem  quamdiu  fe  cumque 
ea  extenfio  continuat,  proprietatem  retineri :  cum  plerseque  alias  corpo- 
rum  noftrorum  partes,  fi  extenfas  donee  arefcant  ferventur,  omni  turn  fe 
reftituendi  poteftate  orbse  fiant.  Hujus  rei  periculum  ipfe  feci :  detrac- 
tam  enim  cuticulas  partem,  quas  in  tabula  extenfa  per  decennium  ferva- 
batur,  protinus  rugofam  fieri,  feque  contrahere  deprehendi. 

Si  partes  fubter  cuticulam  illasfas  cuftodiantur,  difcindi  aut  alio  quovis 
modo  deftrui  poteft  ipfa  cuticula  abfque  ullo  moleftiae  fenfii,  unde  haud 
immerito  cuticula  fentiendi  exfors  perhibetur.  Huic  autem  hujufce  mem- 
brans  infenfibilitati  maxima  vitas  noftras  felicitas  accepta  referenda  eft. 
Corpora  noftra  nimirum  innumerarum  aliarum  rerum  vim  excipere,  ab 
iifque  duriter  premi  necefte  eft.  Id  autem  fi  parti  taclus  fenfili  accideret, 
fieri  non  poffet  quin  in  perpetuo  cruciatu  angoreque  vitam  ageremus. 
Hi  certe  quibus  vel  medicaminibus  vel  uftionibus  cuticula  eft  derepta, 
non  fine  affedlu  commemorare  poflunt,  quanta  commoda,  ex  fpreta  hac 
membrana  prius,  reportarint. 

Ex  ea  qua  gaudemus,  dum  cuticula  integra  eft  et  incolumis,  accurata 
tadus  fenfatione,  cum  eo  quern  ilia  dirempta  perpetimur  dolore,  com- 
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parata,  ipfaque  experientia  docemur,  unum  hujus  cuticula?  ufum  efTe,  ut 
idoneum  inde  medium  fubminiftretvtr,  per  quod  organa  noftra  tadus 
fenfui  infervientia  eo  quo  par  eft  modo  ab  fibi  abjedis  amciantur ;  ita, 
fciz.  ne  fenfus  nimium  hebes  fit,  nofque  adeo  ad  judicium  de  illis  rede 
ferendum  inhabiles  reddat ;  neque  e  contrario  nimis  fit  acutus,  qui  prop- 
terea  unam  univerfe  moleftam  ideam  excitet,  quern  dolorem  nominamus, 
in  quo  varise  rerum  tangibilium  forma?,  quas  alias  ab  aliis  diftinguere  op- 
portebat,  in  unum  confufae,  deperdita?  atque  abforpta?  funt. 

Quantum  in  praefens  recordari  poflum,  ex  omnibus  corporis  partibus 
cuticula  corrupt! oni  minime  obnoxia  eft.  Nihil  utique,  ignem  ft  excipias, 
novi,  a  quo  diflblutio  aut  interims  ei  arcefiatur.  Aqua,  oleum,  fales  varii, 
fpiritus,  fubftantiae  etiam  maxime  caufticae  et  erodentes,  a  cute  earn  di- 
rimere  quidem  valent ;  at  integra  interim  atque  illibata  manet  ejus  tex- 
tura,  ac  nifi  vis  mechanica  etiam  adhibeatur,  ne  vel  ilia  partium  ipfius  a 
jfe  mutuo  diflociatio  confequetur.  Oleum  vitrioli,  lapidem  fepticum,  aut 
fi  quid  aliud  eft  rebus  animatis  magis  exitiabile  quis  admoveat,  peri- 
culoque  fado,  quod  a  me  didum  eft  verum  comperiet.  Dicat  chirurgus 
quifpiam,  an  cuticulam  quavis  undecunque  colleda  puris  materie,  qua- 
lifque  alias  folidimma  corporis  ofta  cariofa  fit  redditura,  erofam  unquam 
fit  confpicatus.  Quae  ei  fubjeda  eft  materia?  pondus  et  extenfio  earn  di- 
laniare  poteft,  at  ejus  acrimonia  illam  erodere  non  poteft.  In  violen- 
tiftima  gangraena,  et  univerfarum  quas  in  vivo  homine  tegit  partium 
fphacelo,  et  in  fupremo  corrupt!  cadaveris  ftatu,  non  alia  ratione  diftblvi- 
tur,  corrumpitur  aut  immutatur  cuticula,  quam'  qua  fimplidflima  qua- 
cunque  illius  a  cute  feparatione  id  efficeretur. 

Jam  igitur  mecum  reputate,  auditores  fpedatifiimi,  quanta  vel  ex  hac 
una  cuticulas  proprietate  commoda  hauriamus.  Perpetuo  nobis  hasc  un- 
dique  circumfufa  eft  atmofphasra,  in  qua  infinitae  pene  diverforum  corpo- 
rum,  omnia  corrumpentes,  particular  innatant.  Lignum,  ferrum,  faxa 
duriftima,  aeri  expofita,  confumuntur :  corporum  autem  noftrorum  fuper- 
ficies  ab  eo  non  afficitur.  Nollite  vero  exiftimare  id  a  jugi  ulla  partium 
cuticulae  renovatione  proficifci.  Exponantur  fimili  quo  cuticula  modo 
alise  corporis  partes  in  quibus  manifefta  eft  haec  renovatio,  efFedufque 
multum  diverfos  confequi  experiemur.  Cuti  etenim  crufta  vel  cortex  ob- 
ducitur,  quam  ab  ea  feparari  vel  decidere  opportet.   Vulneris  aeri  expofita 
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fuperficies  putredinem  contrahit,  quae  nulla  arte  fanari  poteft,  nifi  earn 
fuperveniens  fuppuratio  tollat.  Ligamenta,  cartilagines.,  irno  et  ofla  folidifli- 
ma  denudata,  aerique  objecta,  putrida  evadunt.  Sola  igitur  eft  corruptions 
expers  cuticulse  natura,  quae  nos  ab  omnibus  malis  quae  aer  in  quo  vivi- 
mus  et  movemus  nobis  adferret,  a  cunctifque  calamitatibus  quas  (id 
quod  necefle  eft  fieri)  tot  alias  fubftantise  noftrorum  corporum  fuperficiei 
quotidie  applicatas  generarent,  incolumes  prasftat. 

Quamvis  autem  cuticula  diflblutionis  aut  corruptionis  vix  fit  capax, 
violenta  tamen  friclio,  partium  cohasrentiam  difrumpendo,  ftruc"luram 
illius  diruere  poteft.  Quod  iis  quotidie  evenire  videmus  qui  tibias  manufve 
lapidibus  vel  afpera  arena  deftringunt.    Cum  vero  non  adeo  prorfus  vio- 
lenta fit  friclio,  fed  ejufmodi  duntaxat  qua;  partes  e  cuticula  conteclas  for- 
titer  vellicare  et  proritare  valeat,  ab  iis  fe  partibus  cuticulas  fejungit,  atque 
in  veficulas  aquofo  liquore  refertas  intumefcit :  quod  probe  nec  fine  fuo  dam- 
no  fentiunt  ii,  qui  labore  haud  aimed  opificum  inftrumentis  utendis 
manus  admovent.    Omnes  fere  cujufcunque  generis  fubftantias,  veluti 
ssftus,  acres  fales,  fpiritus,  olea,  &c.  quas  cuticulas  applicatae  fimilem  in  cute 
proritationem  efBciunt,  fimilem,  cuticulam  in  puftulas  inflandi,  effectum 
fortiuntur.     Hac  quam  nobis  praebent  ejufmodi  puftulae  utilitate  haud 
fatis  animadverfa,  ad  noftri  corporis  fabricam  vitiiinfimulandam,  proclives 
fumus,  eo  nimirum  quod  hunc  in  modum  cuticula  extumefcat.    Quod  nifi 
cuticula  talibus  ex  caufis  non  extumefceret,  multo  graviores  nobis  pa- 
tiendas  eftent  injuria^.    Abfque  enim  harum  puftularum  interventu,  dura 
ilia  ferramenta  dolorem  longe  majorem  nobis  accirent,  violentamque  ac 
diuturnam  in  partibus  cuticulae  fubjeclis  inflammationem  excitarent.  At 
noxii  aliarum  proritantium  fubftantiarum  effectus,  his  quafi  umbonibus 
oppofitis  a  castero  corpore  defenduntur  et  propulfantur.   Quocirca  optima 
cum  ratione  exiftimandum  eft,  hanc  epidermidis  proprietatem  bene  pru- 
denterque  inditam,  noftrasque  incolumitati  ac  faluti  tuendas  comparatam  efle. 

Cum  cuticula  a  cute  feparatur,  cito  ea  renafcitur,  five  alia  cuticula, 
omnibus  quas  priori  inerant  qualitatibus  imbuta,  eopfe  in  loco  efFormatur. 
Ea  nimirum  eft  benigniffimi  Conditoris  cura  et  providentia,  quae  cutem, 
cujus  fenfus  acutiflimus  eft,  nudam  atque  integumento  vacuam,  atque 
adeo  injuriis  doloribufque  opportunam,  non  pafla  eft  remanere.  Cum 
autem  cutis  etiam  abrepta  eft,  et  alba  ilia  rigida,  fenfuque  orba  fubftantia, 
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quam  cicatricem  appellamus  formam  accipit,  nulla  quse  earn  operiat  cu- 
ticula  (utpote  cujus  turn  nulla  utilitas)  una  effingitur.  Extima  quidem 
cicatricis  facies  infeniili  aliquatenus  et  incorrupta  cuticulse  natura,  fed 
longe  minore  gradu  atque  ipfa  cuticula  gaudet.  Atque  hinc  eft,  quod 
truncorum  poft  amputationem  extrema,  omnefque  aliae  cicatrices,  fric~ti- 
onibus,  ofFenfionibufque  expofitse,  ad  plagas,  dolores,  ulceraque  fufcipienda 
propenfiores  fint,  quam  nativa  corporis,  cuticula  contecla,  fuperficies.  Cum 
igitur  cuticulam  cute  falva  remanente  femper  redintegrari,  ea  vero  deper- 
dita  nunquam  renci  confpiciamus,  fidenter  nobis  colligere  licet  cuticula 
formationem  a  cute  pendere,  hancque  illius  parentem  caufamque  plane 
neceflTariam  efie. 

Superficiem  noftri  corporis  claro  luce  intuentibus  ingens  fe  oftendit  nu- 
merus  pororum,  per  quos  tenuis  ac  limpidus  liquor  fe  perpetuo  emittit; 
ex  communi  autem  experimento,  quo  fubftantias  cuticula?  applicatas  in 
mafTam  fanguinis  penetrare  comperimus,  conftare  videtur,  alia  efle  oriflcia 
tenues  itidem  exilefque  particulas  recipientia.  Etenim  fi  ad  perennem 
ilium  ex  iis  qua?  fupra  memoravi  orificiis  fcaturientem  rivum  animum 
attendamus,  neutiquam  exiftimandum  eft,  particulas  extrinfecus  adveni- 
entes  adverfus  hunc  rivum  introrumpere  poife. 

De  his  orificiis  ita  ut  plurimum  loquuntur  rei  anatomicse  cultores, 
quaft  ea  nihil  aliud  effent  prseterquam  fimplices  in  cuticula  pori  per 
quos  liquores,  in  ejus  fuperficiem  prqjecti,  permeant,  eodem  nimirum 
pacto  quo  aqua  linteola  fuperfufa  filorum  interftitia  pervadit.  At  una  et 
altera  fatis  vulgari  fimpliceque  obfervatione,  rem  ita  fe  habere  non  polfe, 
perfpicuum  efEcitur.  Ac,  imo,  varias  novimus  fubftantias,  quales  funt 
vifcida  balfama,  oleaque,  quae  eos  quos  in  cuticula  afpicimus  poros  obtu- 
rare  queant.  Quod  h  vera  effet  haec  de  poris  doclrina,  admotis  vifcidis 
hifce  fubftantiis  cuticula  a  liquoribus  fubtus  effufis  in  bullam  attollere- 
tur  ;  at  innumeris  documentis  cognitum  habemus  nullas  ejufmodi  bullas 
attolli,  ac  proinde  qui  per  cuticulam  emittuntur  liquores,  neutiquam  fub- 
ter  earn  prius  effufos  effe.  2do,  Cum  cuticula  in  veficulas  attollitur,  fiqui- 
dem  quod  hi  volunt  verum  elTet,  neceftario  per  hos  poros  liquor  tranfiret. 
At  haud  paulo  fecus  fefe  res  habet,  niii  enim  liquoris  pondus  aut  extenfio,, 
aut  vis  externa  adhibita  cuticulae  partes  dilanient,  nulla  ei  elabendi  facultas 
permittitur-    Qnapropter  certo  ftatuendum  orirlcia  ea  per  quae  liquores 
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cuticulam  altrinfecus  pervadunt,  canalium  efTe  ab  interioribus  partibus 
continuatarum  extremitates :  qui  canales  difiracti  liquorcs  fuos  inter  cu- 
ticulam partefque  ab  ea  tectas  effundunt :  et  quum  cuticula  naturam  exten- 
filem  fit  adepta,  earn  opportet  in  bullas  attolli,  e  quibus  nequeat  evadere 
liquor,  eo  quod  cum.  reliquiae  vaforum  cuticulas  adhaerentes  tenuibus  ad- 
modum  orificiis,  lateribufque  perquam  flexilibus  gaudeant,  a  liquoris  ve- 
ficulis  contend  prellione  vaforum  potius  latera  in  fe  mutuo  collapfura  fint, 
quam  pendula  ipforum  orificia  mgreffurus  fit  liquor. 

Lewenhoekius,  calculo  eo  de  re  inito,  in  cuticula?  fpatio  non  ampliore 
quam  quod  ab  uno  arenas  granulo  tegi  pofiit,  1 25,000  orificiorum  (quod 
omnem  pene  fidem  fuperat)  numeravit.  An  fatis  accurate  nec  ne  vir  ille 
celeberrimus  rationes  fuas  fubduxerit,  ad  inftitutum  noftrum  parum  in- 
tereft.  Utcunque  enim  fe  res  habeat,  fat  certe  nobis  fufFecerit,  ut  inde 
commonftretur,  quam  oppido  exiles,  et  proinde  fummo  artificio  elabo- 
rates hos  canales,  quorum  ea  funt  orificia,  efle  opporteat.  Et  quidem  tarn 
exquifita  eft  eorum  fabrica,  ut  non  nifi  difEcillime  oculis  eos  fubjicere 
valeamus,  idque  poft  quam  poffumus  maximam  in  cuticula  a  cute  fepa- 
randa  cautionem  adhibitam,  praseunte  etiam  tegumentorum  corporis 
idoneo  et  permodico  putrefaclionis  gradu,  aut  per  lenem  humidum- 
que  calorem  facta  praeparatione,  quas  cuticulam  paulum  laxare,  non  autem 
a  cute  earn  penitus  dirimere  debeat.  Hac  demum  ratione,  ea  vafcula  nul- 
lam  aliam  prasterquam  candidorum  fummeque  exilium  ingenti  numero 
filorum,  azgre  aliorum  ab  aliis  internofcendorum,  fpeciem  exhibent. 

Jam  vero  conferamus  horum  canalium,  per  quos  praecipue  fi  non  unice 
cuticula  cuti  adhaerefcit,  exquifitam  ac  tenellam  fabricam,  cum  efFeclibus 
quos  in  vafa  noftra,  ea  contrahendo  arclandoque,  edit  irritatio ;  aut  cum 
corrumpentium  noftrorum  liquorum  erofione ;  aut  denique  cum  ea  quse 
fridioni  adeft  extendendi  lacerandique  potentia,  non  erit  cur  admiremur, 
quod  hi  canales  difrumpantur,  et  in  violentis  cutis  inflammationibus,  re 
aliqua  duriter  earn  morficante  velirritante  admota,  accedenteque  ex- 
iguo  putrefactionis  gradu,  liquores  erRmdant;  et  ut  rem  paucis  abfolvam, 
quod  puftulse  illas,  in  quas  tot  variis  ex  caufis  cuticula  attollitur,  tarn  cre- 
bro  fe  confpiciendas  exhibeant. 

Quum  ea  tantum  vafa  cujufque  partis  propria  anatomici  appellant, 

quae  ramos  in  ea  diftribuunt,  fluidaque  in  illius  fubftantiam  ad  ipfam  ibi 
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augendam,  nutriendamve  permanfura,  devehere  videntur,  hi  quos  defcripii 
canales  cuticulse  vafa  vocitari  nequeunt;  atque  haud  fcio  an  microfco- 
piorum  vel  injectionum  ope  ulla  cuticulse  humans  propria  vafa  unquam 
in  confpedlum  fint  producta.  Quin  contra  credibile  videtur  vafa  ejuf- 
modi  oculis  cerni  non  poffe.  Cum  enim  nulla  alia  efle  queant,  praster- 
quam  tunicarum  horum  quos  dixi  tenuium  canalium  vafa ;  iique  canales 
non  ampliores  fint  quam  ut  aquam,  oleum  terebinthinse  puriffimum,  aut 
aliud  id  genus  tenue  fluidum,  per  fe  idque  difficiliter  admodum  percolari 
patiantur;  liquoribus  colore  aliquo  tinctis  omnino  exclufis  ;  neutiquam 
expectandum  eft,  multo  tenuiora  fuarum  tunicarum  vafa  particulas  reci- 
pere  polfe,  quae  lucis  radios  ea  vi,  ut  fe  nobis  confpicuos  fiftant,  refleclere 

queant.  Non  me  latet  a  quibufdam  proditum,  vafa  in  elephanti  cuti- 

cula,  rubrum  fanguinem  continentia  afpecta  fuifle.  Sed  in  materia  adeo 
incommoda,  verbifque  tarn  generalibus  facia  eft  narratio,  ut  ei  non  plus 
fere  fidei  fit  adjungendum,  quam  ei  quod  ab  aliis  nonnullis  affirm  atur, 
qui  in  humanse  cuticulse  vafa  injectiones  fe  facere  pofle  perhibuerunt. 
Sed  neque  eorum  quos  defcripii  canalium  cuticulam  penetrantium  mag-- 
nitudo .  amplis  illis  quse  in  cuticula  funt  vans  hilum  plus  in  elephantino 
quam  in  humano  corpore  refpondet,  utpote  quod  liquoribus  fuis  per 
ipfius  cuticulam  perpetuo  emanantibus  non  irroretur  hujufce  animalis 
fuperficies. 

Caeterum  ex  exilitate  qua?  cuticulse  humanse  infunt  vaforum,  tam  eorum 
quae,  fi  qua  habet,  ei  propria  funt,  quam  illorurn  quae  folum  earn  perfo- 
rant,  quibufque  pellucidos  tantum  liquores  admittunt,  clare  intelligimus 
quamobrem  fiat,  ut  Maurorum  juxta  ac  Europseorum  cuticula  candidum 
colorem  fit  nacta.  Cum  porro  confideramus  quantillam  eorum  etiam 
fubtilium  ac  pellucidorum  fluidorum  portionem  cuticula?  compofitionein 
ingredi  oporteat,  quodque  perforantes  canales  in  externa  fuperficie  patulas 
habeant  extremitates,  per  quas  tenues  liquores  effluant,  et  cum  ill!  difrupti 
funt,  fe  etiam  in  cutis  fuperficiem  exinanire  queant;  quod  vafa  dein  pro- 
pria fi  quae  funt,  adeo  compreflioni  rarefaclionique  fint  expofita,  ut  ea  con- 
trahi  fi  non  folida  fieri  neceffe  fit:  haec,  inquam,  cum  confideramus,  haud 
prorfus  ratione  abfonum  videri  forfan  pofiit,  ut  exiftimemus  hunc  fluid- 
orum defectum  unam  ex  caufis  efle,  cur  cuticula  minus  quam  aliae  cor- 
poris partes  corruptioni  fit  obnoxia. 
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Non  magis  nobis  in  promptu  eft  nervos  ad  cuticulam  pertinentes  vefti- 
giis  perfequi,  quam  proprias  ipfius  arterias  et  venas  aeie  cernere.  Ex  iis 
autem  quas  de  illius  infenfibilitate  fupra  diximus,  perfpicuum  eft,  aut  nul- 
los  ei  nervos  efTe,  aut,  ab  rigido  ficcoque  ad  quern  redacti  fant  ftatu,  eos  ad 
objedorum  imagines  menti  exhibendas  prorfus  inhabiles  reddi. 

Nullus  eft,  quod  novimus  corporis  noftri  liquor,  qui  cum  in  vaporem 
eft  folutus,  vel  tenuiores  ejus  partes  a  caeteris  funt  fecretse,  vel  etiam  cum 
per  aliquod  tempus  in  quavis  fubftantia  defederit,  non  aliquam  poft  fe 
faecem  aut  maculam  relinquat :  unde  nobis  colligere  fas  fuerit,  liquores 
qui  canales  cuticulam  perforantes  perpetuo  tranfeunt,  quafdam  etiam  in 
ejus  fuperficie  particulas  fuperftites  relinquere.  Magis  autem  perfuafum 
habemus  id  plerumque  evenire,  cum  manifeftas  pelliculas  a  reliquiis  ho- 
rum  liquorum  crebro  formatas  confpicimus.  Unius  vero  ex  proprietati- 
bus  quse  has  fluidorum  reliquias  comitantur,  fe  prodit  indicium,  cum 
obfervamus,  amifis  per  diutinum  tempus  in  cuticulam  liquoribus  aquofis, 
prsefertim  falfuginofis,  aut  acrem  faponaceamque  indolem  nonnihil  par- 
ticipantibus,  eutem  tarn  facile  irritari.  Hinc  eft  quod  lacrymantibus  genae 
rubrae  evadant,  doleant  et  turgefcant ;  quod  infantium  inguinibus  nati- 
bufque  urina  fua  cutem  deterat,  &c.  Hasc  autem  vix  alia  ex  caufa  pro- 
ficifci  queant,  quam  quod  liquores  illi  linimentum  a  liquoribus  cutaneis 
reliclum  diftblvant  et  abftergeant.  Id  ulterius  ex  eo  confirmatur,  quod 
vbi  folito  magis  adeft  cutis  amittendae  periculum,  ut  in  palpebris,  papillis, 
&c.  naturali  illic  linimento  cuticulam  larga  copia  inftruclam  reperiamus*. 
atque  ex  eo  etiam,  quod  lenia,  undluofa,  mucaginofaque  medicamenta  na- 
turalis  illius  linimenti  locum  optime  fupplere,  aptimmeque  ad  hasc  a  de- 
trita  cute  data  incommoda  vel  praecavenda  vel  refarcienda  adhiberi  fen- 
tiamus.  Annon  hoc  linimentum  plurimum  praefidii  conferre  pomt,  ne 
cuticula  depereat,  neque  cutis  a  variis  particulis  acribus  in  atmofphaera 
fiuitantibus,  aut  aliarum  fuperficiei  noftri  corporis  admotarum  fubftan- 
tiarum  contactu  nimis  inclementer  accipiatur  ?  Nonne  et  hoc  linimen- 
tum panniculi  ope  defricando  efficitur,  ut  omnia  medicamenta  acria, 
praseunte  hac  in  locis  quibus  adhibenda  funt  friclione,  fortius  quam  ea 
omifta  vim  fuam  exerant  ?  Poteritne  etiam  fieri  ut  acetum,  utpote  liquor 
acer  ac  falinofus  linimentum  diflblvens  abftergenfque,  cantharidum  po- 
tent iam^ 
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tentiam,  hac  potius  quam  ulla  alia  quae  ei  affignari  potefl  qualitate  pro- 
moveat  ? 

Extenfam  aliquam  cuticulas  particulam  vel  mido  vel  perfpicillis  adjuto 
oculo  intuenti,  ea  tanquam  uniformis  membrana  apparet,  rhomboidi- 
cam,  quadratam,  vel  aliter  figuratam  partium  fubtus  pofitarum  fpeciem 
referens.  In  iis  autem  corporis  partibus,  quae  adverfus  frictionem  mu- 
nitae,  vel  ei  parum  expofitas  funt,  ut  in  capite  fub  capillorum  radicibus, 
inter  digitos  pedum,  &c.  et  juxta  cicatricum  cute  deperdita  latera,  fur- 
furaceam  invenimus  fubflantiam  ex  plurimis  fquamis  conflatam,  perfric- 
taque  panniculo  alia  quavis  in  fuperficie  corporis  parte,  panniculum. 
ilium  fubftantiis  fquamularum  inftar  coopertum  reperimus.  Ex 
qua  rerum  facie,  atque  ex  ea  quse  illam  inter  externaque  plurimorum 
pifcium,  anguium,  ac  nonnullorum  etiam  quadrupedum,  fimilitudine  in- 
tercedit,  a  plerifque  conciuditur,  cuticulam  humanam  ex  innumeris  iti- 
dem  fquamis,  aliis  alias  extimo  fuo  limbo  fupertegentibus,  elTe  compofi- 
tam.  Utcunque  tamen  cohibere  me  nequeo,  quin  exiflimem  non  tan- 
tum  huic  argumento,  quantum  vulgo  creditur,  roboris  inefle.  Squamae 
enim  fub  capillorum  radicibus  interque  pedum  digitos  repertae,  nihil  aliud 
forte  funt  quam  lemae  ex  vifcoiis  linimenti  particulis,  ibidem  ubere  copia 
promanantis,  conflatae.  Quas  autem  circa  cicatricum  margines  vifuntur, 
in  earum  autem  medio  deficiunt  fquamas,  confici  poffunt  ex  liquoribus 
per  cuticulse  cicatricem  ambientis  poros  deftillantibus,  qui  a  cicatrice  ipfa 
non  fuppeditantur ;  communeque  illud  linimentum  quo  in  exilium  fuo- 
rum  pororum  interftitiis  cuticula  obtegitur  id  effe  poteft  quod  panniculo 
deterfum  eft.  Ne  tamen  mera  poffibilitate  inniti  videar,  obfervare  licet 
arefactam  oculorum  faniem,  narium  mucum,  aurium  ceram,  prseputii 
liquorem,  &c.  eandem  faepe  fquamofam  imaginem  reprasfentare.  Hue 
adde,  quod  quandocunque  aquoforum  liquorum  affufione,  vel  partium 
frictione,  linimentum  in  cuticulas  fuperficie  arefieri  non  permittitur,  ve- 
luti  in  interiore  palbebrae  vel  oris  latere,  &c.  nihil  quidquam  fquamis 
fimile  animadvertere  eft. 

Quod  a  fquamis  pifcium  ad  fquamas  in  humana  cuticula  conftituendas 
defumitur  argumentum,  parum  utique  ponderis  habet.  Nam  prseter- 
quam  quod  iniquum  fit  ftatuere  unius  cujufvis  fpeciei  vel  generis  anima- 
iis  ftrucluram  in  aliis  omnibus  locum  obtinere,  multi  pifecs  funt,  et  ex 
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his  etiam  ii  in  quibus  corporum  tegumenta  humani  fpeciem  prae  fe 
maxime  ferunt,  qui  fquamofi  effe  non  dicuntur.  Quin  et  in  illis  qui 
fquamis  operiuntur,  nonnulla?  partes  cuticulae  funt,  ea,  v.  g.  qua?  oculos 
tegit,  in  quibus  nullse  fquamae  confpiciendse-  funt.  Quod  fi  analogia  in 
his  locis  pateret,  expectandum  itidem  foret,  ut  humanarum  fquamarum 
magnitudinem  formamque,  certa  lege  quemadmodum  in  pifcium  genere, 
difpofitam  invenimus,  quod  acerrimi  humanarum  fquamarum  aflertores 
nulli  amrmaverint.  Quoniam  igitur  nullo  fatis  firmo  fundamento  fqua- 
mofa  hasc  cuticulse  humanse  textura  fubnixa  eft,  mihi  animus  inclinat, 
ut  earn  potius  rear  nihil  aliud  elfe  prasterquam  vaforum  fupra  memorato- 
rum  extremitates  fibimet  arclimme  conjunctas,  et  in  unam  expanfam 
membranam  coagmentatas ;  furfuracea  autem  ilia  corpora,  quae  ab  ea  de- 
cidimt  vel  defricantur,  adventitia,  non  tamen  inutilia,  acceflbria  a  liquo- 
ribus  illuc  formata,  minime  vero  cuticube  propria  effe,  ejufque  partes 
conftituere. 

Si  hoc  pacto  fabricatam  cuticulam  agnofcamus,  multo  nobis  proclivius 
erit  rationes  reddere,  de  perfpirationis,  modicas  friclionis  ope,  incre- 
mento  ;  de  puftularum  natura  et  ortu  ;  de  cuticulas,  poftquam  ea  fublata 
eft,  redintegratione ;  de  jugi  ilia  qua  in  cutis  fuperficie,  irritantibus  vel 
erodentibus  rebus  continenter  adhibitis,  fervari  queat  liquorum  efRifione; 
multifque  aliis  ejufmodi  phamomenis,  quam  communi  ilia  fquamarum 
doctrina  fieri  pomt.  Quo  majorem  doctrinse,  quam  fuftinere  conatus 
fum,  fidem  eonciliem,  phasnomenorum  ftatim  memoratorum  raptim  ra- 
tiones percurrere  liceat.  Friclione  augetur  perlpiratio,  ilia  quippe  vafo- 
rum extrema  a  vifcidis  quibus  illigata  funt  liquoribus  exfolventur.  

Eorumdem  vaforum,  dum  cutem  inter  cuticulamque  tranfeunt,  difrup- 
tionem,  five  a  violenta  nimis  friclione,  five  a  convulfiva,  quam  in  ipfis 
vel  in  cute  concitat  irritatio,  contraclione  faclam,  confequitur  effufio  li- 
quorum, qui  cum  nullos  poros  fquamarumve  interftitia,  per  qua*  ipfis 
tranfeundum  fit,  habeant,  cuticulam  a  cute  attollent,  puftulseque  aut 
veficulas  efformantur.  Difruptorum  horum  vaforum,  nifi  quod  impedi- 
mentum  injiciatur,  extrema  fe  exporrigent,  fibrafque  fuas  in  mutuum 
occurfum  extendent,  decrefcentibus  interea  ipforum  cavitatibus,  fibrif- 
que  fuis  arefcentibus  firmioribufque  evadentibus,  redintegratur  cuticula. 
Huic  fibrarum  extenfioni  obftat  erofio,  earumque  in  unum  coalitionem 
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prohibet,  contlnenter  igitur  adhibitis  erodentibus,  extrema  vaforum  ir- 
ritata,  lacerata,  dilatata,  jugi  fluore  efFundunt  liquores. 

Quae  hactenus  a  me  de  cuticula  funt  dicta  ei  in  "univerfum  five  omni 
ejus  parte  conveniunt.  Animadvertendum  tamen  eft  cuticulam  natura 
fua,  etiamque  fi  nulla  caufa  externa  interveniat,  multum  diverfae  in  di- 
verts corporis  partibus  craflitiei  efle,  ac  pro  majore  minoreve  ipfius  te- 
nuitate  vel  fpiflitudine  nexiliorem  earn  rigidioremve  fieri.  In  labiis  qui- 
dem  admodum  tenuis  eft,  in  extremis  digitis  majorem  paulo  et  mediam 
quafi  nacta  eft  craftitiem,  in  pedum  vero  plantis  multo  adhuc  crafiior 
eft:  pro  modo  nempe  officiorum,  quibus  diverfis  hifce  in  locis  fungendis 
eft  deftinata.  Pedum  eft  corporis  onus  fuftentare.  Fieri  autem  nequiret, 
quin,  quae  ab  hoc  onere  facienda  fit  preflio,  fenfibilibus  quas  cuticula  tegit 
partibus  noxam  fit  illatura,  nifi  ea  crafiior,  proindeque  ad  eas  defenden- 
das  aptior  formaretur.  Digitos  idonea  ad  res  eos  tangentes  alias  ab  aliis 
diftinguendas  fenfibilitate  prseditos  efle  oportet,  fimulque  adverfus  du- 
ras,  inequales,  et  afperas  harum  rerum  fuperficies  munitos.  Ad  id  mu- 
neris  obeundum,  optime  omnium  hoc  in  loco  comparatus  eft  medius 
crafiitiei  gradus.  Labia  afpero  noxiorum  corporum  tactui  parum  expo- 
fita  funt,  proptereaque  parva  defenfione  egent ;  verum  opus  eft  ut  per- 
quam  flexilia  fint,  quo  multas  neceflarias  actiones,  ut  loquendi,  cibum 
capiendi,  et  fimilium,  recte  exfequi  poflint. 

Neque  in  diverfis  tantum  corporis  partibus,  ad  ufus  quibus  infervitura 
eft  idoneam  hoc  padlo  nacla  eft  cuticula  naturam  :  verum  facultas  ei  pre- 
terea  eft  data  primigenam  fuam  indolem  immutandi,  ita  ut  ad  quamcum- 
que  vitse  rationem,  five  fponte  arreptam,  five  ex  neceffitate  nobis  impo- 
fitam,  fefe  accommodet,  atque  adeo  pro  majore  qua?  ei  fuftinenda  eft 
frictionis  prefiionifve  menfura,  crafiior  ea  rigiorque  evadat :  dummodo 
tamen  non  tanta  fit  hsec  fridlio  prefiiove,  quanta  ejus  ftrucfhiram  labe- 
facTiare,  eamque  a  partibus  quas  tegit  divellere  pofiit.  Si  ultro  vel  coacti 
multum  deambulamus,  brevi  temporis  fpatio  pedum  noftromm  cuticula 
adeo  crafla  fit  ac  robufta,  ut  nos  a  dolore  moleftiaque  fentienda  fofpites 
tueatur.  Si  fors  ferat,  vel  fummo  mortalium  Moderatori  ita  fit  vifum, 
ut  duro  manuum  labore  vita  nobis  toleranda  fit,  ita  efficTis  funt  hsc  ma- 
nus,  ut  quantumlibet  afperis  rigidifiimorum  duriflimorumque  ferramen- 
torum  friclionibus  fuftinendis,  imo  et  omnia  confumentis  ignis  impref- 
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fionibus  retundendis,  cito  pares  fiant.  Si  denique  ea  nobis  data  fit  vivendi 
conditio,  ut,  ad  cibaria  paranda,  onera  humeris  portare  neceffe  fit,  .ab  ea 
quam  tenera  cuticula  nobis  antea  pepererat  moleftia  paulatim  liberamur, 
ha?cque  onera  quali  leviora  brevi  tempore  evadunt. 

Quas  in  morbis  cuticula  fubit  mutationes  ultra  modum  varia?  funt. 
Liquores  aquofos  in  puftulis  continendo,  aut  purulentam  abfceffuum  ma- 
teriam  abforbendo,  mollior  ea  eiEcitur,  magis  extenfilis,  fpiffior,  laceratuque 
facilior.    In  febribus  ardentibus  facpe  arida  fit,  rimas  agit,  et  fruftulatim 
defluit :  ut  quis  propemodum  dici  poffit,  ferpentium  "more,  exuvias  fuas 
pofuiffe.    In  lepra,  una  cum  acri  falinaque  materia  in  afperas  fquamif- 
que  fimiles  placentas  quail  pinfitur  ;  quae  pulchram  nitidamque  venuftif- 
fima?  cutis  fuperficiern  in  formam  fseda?  pellis  elephantine  fpeciem  refe- 
rentem  commutant.    Verum  in  his  aliifque  omnibus  qua?  diverfa?  ei  fu- 
perveniunt  mutationibus,  commodo  et  utilitati  noflrse  optime  profpec- 
tum  eft.    Liquores  quippe  noftri  corporis  extra  vafa  fua  delati,  cum  ftag- 
natione  Temper  acres  flant,  cutem  quidem  deftruere,  fed  non  item  cuti- 
culam  erodere  potuerint :  at  earn  laceratu  facilem  reddendo,  paratiorem 
proinde  efficiunt  ad  cedendum  ipforum  evacuationi,  cui  vel  fiium  pondus 
vel  prellio  externa  occafionem  praebet.    Particular  infuper  acres  qua?  in 
febre  per  cutem  efHuunt,  earn  quam  dixi  in  cuticula  duritiem  fifTurafque 
creant,  ejufque  feparatione  uberi  perfpirationi  (quae  in  ejufmodi  cafibus 
maxime  falutaris  ac  necefTaria  evacuatio  eft)  via  fternitur.  Poftremo, 
cum  tarn  acres  humores  in  elephantiafi  evacuandi  fint,  feliciter  obtigit, 
quod  in  tarn  infenfili  parte  fedem  fuam  figant,  qua?  nullo  cum  noftro  de- 
trimento  fe  feparare,  tamque  cito  reficere,  poffit. 

Atque  ha?  pra?cipua?  funt  cuticula?,  quatenus  ea  fuper  corporis  noftri 
fuperficiern  extenditur,  proprietates  et  phenomena.  Ex  his  nonnullorum 
caufas,  quoad  mihi  rationes  fuppetebant,  explicare  fum  adnixus :  qua?- 
dam  fimpliciter  memorare,  nullo  eorum  rationes  reddendi  facto  conatuy 
fatis  habui ;  confultius  nimirum  ratus,  me  ejufmodi  ineepto  imparem  fa- 
teri,  quam  parum  certas  conjecturas  proferendo,  meam,  coram  tarn  illu- 
ftri  caetu,  temeritatem  prodere.  Reliquum  erat  ut  externi  hujus  corpo- 
rum  noftrorum  tegumenti,  quatenus  illud  ad  partes  internas  continuatur, 
vefligia  perfequerer.  Verum  cum  id  ultra  confuetos  hoc  in  loco  pero- 
randi  limites  me  longe  abduceret,  hie  finem  facio ;  fpem  interea  fovens 
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de  liac  me  materia  tantum  dixifTe,  quantum  ei  quod  mihi  propofui  infti- 
tuto  fatisfacturum  videatur.  Hinc  certe  illuftri  quafi  exemplo  common- 
ftratum  habemus,  quam  mirifice  fapienterque  noftri  corporis  fabrica 
fit  contexta.  Hinc  perfpicuo  documento  oflenditur  benigniffima  maximi 
Creatoris  dementia,  qui,  flexilem  hanc  infenfilemque  membranam  inter 
corpora  externa  acutumque  taclus  organum  interponendo,  efficit  ut  tan- 
gendi  voluptate,  abfque  doloris  mixtura,  frueremurj  qui  hoc  nobis  be- 
neficium  fartum,  tedium  confervavit,  indita  fciz.  cuticulae  noftrse  ejuf- 
modi  natura,  quae  a  rebus  alias  quallibet  corporis  noftri  partes  devaftan- 
tibus  corrumpi  nequeat ;  qui  varias  quibus  vita  nobis  agenda  eft  rationes 
profpiciens,  huic  corporis  operimento  indolem  fuam  fabricamque  mutandi, 
feque  ad  eas  attemperandi,  facultatem  impertivit.  Hoc  pacto  fe  cuticula 
extendit  vel  contrahit,  craftior  tenuiorve  evadit,  fe  feparat  redindegratque, 
quatenus  faluti  utilitatique  noftras  maxime  conducat.  Quin  tanta  nos 
profecutus  eftmundi  Fabricator  indulgentia,  ut  in  his  etiam  caiibus  in  qui- 
bus noftra  ipforum  culpa,  et  (quod  cum  mserore  fatendum  eft)  immoderata 
cupiditate  et  ftultitia,  pcenam  commeriti  fumus,  ad  nos  miferia  liberandos 
cuticula  inferviat;  id  eft,  proprietatibus  fuis  a  dolore,  aliifque  diris  qui- 
bus in  morbis  alioquin  objectaremur  eos  comitantibus  malis,  fofpitet  at- 
que  defendat. 
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eg* HE  following  Sheets  were  found  among  the  Papers  of  a  Phyfician  lately 
deceafed,  and  fent  by  a  Friend  of  his  to  the  Bookfeller,  with  liberty  to  print 

them.  As  the  fubjeel  appeared  ufeful,  they  were  prefented  to  two  eminent  Pby- 
ficians  in  town  for  their  approbation  :  One  of  them  was  fo  good  as  to  write  the 
following  Letter,  which,  with  difficulty,  we  obtained  leave  to  print,  as  it  will 
ferve  for  a  Preface  to  the  whole.    Fromj  what  he  there  fays,  in  relation  to  the 

Subject  and  Treqtife,  we  prefume  the  publifhing  it  mufl  be  a  Service  done  the 

Public. 


A 


A 


LETTER,  &c. 

S  I  R, 

I Have  read  over  the  papers  on  Comparative  Anatomy,  which  I  now  return  you 
with  thanks  by  this  bearer.  You  defire  my  thoughts  on  the  fubjecT:  and  treatife  ; 
and  indeed  the  pleafure  I  had  in  the  perufal  makes  your  demand  but  juft.  What  is 
called  Comparative  Anatomy  was  certainly  the  firft  branch  of  the  fcience  that  was  culti- 
vated ;  and  from  it  the  earlieft  anatomifts  formed  their  notions  and  fyftem  of  the  hu- 
man body.  The  natural  prejudices  of  mankind,  and,  in  fome  fenfe,  common  huma- 
nity, oppofed  any  attempts  to  be  made  in  the  other  way.  As  the  firft  phyficians  were 
philofophers,  and  this  part  of  natural  knowledge  more  immediately  related  to  medi- 
cine, they  particularly  applied  to  it.  Democritus,  who,  according  to  fome,  was  the 
mailer  of  Hippocrates,  fpent  much  time  in  differing  brutes  and  examining  their  fe- 
veral  parts.  He  applied  himfelf  with  fuch  eagernefs  to  this  ftudy,  as  to  incur  the 
cenfure  of  madnefs.  His  defign  was  to  examine  the  nature  of  the  bile,  and  learn  the 
feat  and  caufes  of  difeafes.  That  this  fcience  was  much  improved  by  the  times  of 
Hippocrates,  is  very  apparent  from  his  writings,  which  are  intermixed  with  reafon- 
ings  drawn  from  it ;  and  fome  parts  of  his  phyfiology  are  only  applicable  to  brutes. 
Thefe  pafTages  appear  to  us  exceeding  obfcure,  often  falfe  and  contradictory  ;  and 
have  for  that  reafon  been  reje&ed  by  fome  very  great  critics.  But  is  not  this  owing 
to  our  own  ignorance  ?  We  do  not  well  underftand  the  then  received  fyftem  of  ana- 
tomy, and  his  terms  and  names  do  not  correfpond  to  ours.  The  fmall  tract  de  Vulne- 
ribus  Capitis,  is,  I  think,  as  great  a  mafter-piece  in  its  kind  as  the  Coacce  Fr<zdiEliones. 
Yet  the  firft  has  been  efteemed  by  fome  lame  and  imperfect.,  and  afforded  occafion 
for  many  difputes  and  wranglings ;  and  all  this  becaufe  not  underftood.  Anatomiftsj 
however,  have  done  by  Hippocrates  in  moft  cafes  as  the  critics  with  Homer,  made 
him  the  mafter  of  all  human  and  divine  fcience.  Not  a  new  divifion  of  a  bone,  or 
difpute  about  a  procefs  or  articulation,  but  has  been  referred  to  his  judgment ;  and 
he  has  often  been  made  to  explain  what  he  never  dreamt  of.  Galen,  the  father  of 
anatomifts,  is,  for  the  fame  reafon,  in  many  places,  become  an  obfcure  writer.  He 
is  accufed  and  defended  by  the  greateft  fucceeding  mafters.  Vefalius,  the  great  re- 
ftorer  of  anatomy,  will  not  allow  accuracy  or  truth  in  many  of  his  defcriptions ;  they 
are,  according  to  him,  taken  from  brutes,  and  obtruded  on  the  world  for  human^ 
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The  other  anatomifts  treat  Vefalius  much  in  the  fame  manner ;  and,  with  uncom- 
mon fagacity  and  unwearied  application,  have  found  out  variations  and  lufus  nature 
in  particular  parts,  that  they  mayeftablifh  Galen's  defcriptions,  and  condemn  thofe  of 
Vefalius.  This  is  particularly  the  cafe  with  Euftachius  in  his  Treatife  on  the  Kid- 
neys. How  mall  we  now  underftand  Galen,  and  judge  between  thefe  great  anato- 
mifts ?  It  is  Comparative  Anatomy  alone  can  extricate  us  from  this  confufion ;  as  it 
will  teach  us  when  Galen  and  others  defcribed  and  reafoned  from  brutes,  and  when 
not.  We  fhall  then  find,  I  believe,  that  the  greateft  part  of  his  defcriptions  was  ta- 
ken from  brutes,  which  he  transferred  by  analogy  to  the  human  body,  and  fo  are 
inaccurate ;  that  a  few  were  taken  from  the  human  fubjed,  and  are  not  capable  of 
being  otherwife  applied.  This  ftudy  he  himfelf  recommends  with  great  earneftnefs  to 
his  fcholars ;  and  it  is  obfervable,  that  the  mod  eminent  anatomifts  nrft.  difcovered 
their  genius  by  an  early  attachment  to  it.  This  was  particularly  the  cafe  of  Vefalius 
and  Valfalva  *. 

As  the  firft  knowledge  the  ancients  gained  in  anatomy  was  from  the  diffettion  of 
brutes,  fo  they  formed  the  names  and  terms  of  art  from  the  moft  natural  appearance 
the  part  afforded,  and  that  in  different  animals.  Thofe  names  were  applied  to  the 
correfponding  parts  in  the  human  body,  and  retained  by  fucceeding  anatomifts  to 
avoid  a  multiplicity  of  words.  This,  however,  produces  one  bad  effect,  that  it  muft 
miflead  us  in  our  conceptions,  as  thofe  names  are  often  very  improper  epithets  in  the 
human  fubjecl.  The  author  has  elegantly  remarked  feveral  of  thefe.  The  name  of 
right  and  left  ventricle  is  apt  to  give  a  wrong  idea  of  the  pofition  of  the  heart ;  and 
the  aorta  afcendens  and  defcendens  has  impofed  on  fome  of  the  mafters  in  anatomy, 
who,  it  is  plain,  have  taken  their  figures  from  the  name.  Difputes  have  arifen  about 
the  appendix  vermiformis,  &c.  which  are  all  cleared  up  when  we  once  view  the  part 
in  the  animal  whence  the  name  was  taken.  A  fbort  technical  dictionary,  with  an  ac- 
count of  the  fubjects  whence  the  names  of  the  feveral  parts  were  derived,  would  be  of 
great  ufe  to  ftudents,  and  is  one  of  the  defiderata  in  anatomy  f. 

The  intention  of  nature  in  the  formation  of  the  different  parts,  can  nowhere  be  fo 
well  learned  as  from  this  fcience  j  that  is,  if  we  would  underftand  phyfiology,  and 
reafon  on  the  functions  in  the  animal  ceconomy,  we  muft  fee  how  the  fame  end  is 

brought 

*  Gaudebat  enim  avicularum,  aliorumque  animalculorum  difiech'onibus ;  eorumque  exta 
curiofius,  quam  pro  ilia  aetate,  rimabatur  .-  quam  ego  prsefignificationem,  non  in  Vefalio 
tantum,  fed  in  aliis  quoque  pueris  fuiffe  fcio,  qui,  cum  adoleviffent,  anatomise  penitus  fe 
dediderunt.    Morgagni  Comment,  de  vita  Valfalva. 

f  Such  a  treatife  might  in  a  great  meafure  be  collected  from  Sylvius's  works,  and  Fee-- 
{jus's  Oeconomia  Hippocratis.  Camerarius  did  fuch  a  work  under  the  title  of  Ai«<rw>°*ov*<ny.r>i 
but  it  is  a  rare  book. 
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brought  about  in  other  fpecies.  We  muft  contemplate  the  part  or  organ  in  different 
animals,  its  ftiape,  pofition,  connection  with  the  other  parts,  &c.  and  obferve  what 
thence  arifes.  If  we  find  one  common  effedt  conftantly  produced,  though  in  a  very 
different  way,  then  we  may  fafely  conclude  that  this  is  the  ufe  or  function  of  the  part : 
this  reafoning  can  never  betray  us,  if  we  are  but  fure  of  the  fads.  The  writers  in 
phyfiology  have  generally  taken  another  route,  and  one  favourite  thefis  or  other  ferves 
to  explain  the  whole  or  moll  of  the  fyftem.  An  innate  and  concocliing  heat,  acids, 
menftruums,  &c.  have  all  had  their  fucceffive  reigns  and  patrons:  and  in  truth,  phy- 
ficians  feem  not  to  have  fufficiently  confidered  the  importance  of  this  ftudy  to  form  a 
complete  phyfiology4  which  muft  ever  be  the  great  bafis  of  their  art.  They  have 
bellowed  pains  in  examining  the  human  body,  differed  minutely  its  feveral  part?, 
traced  out  (perhaps  often  invented)  a  new  divifion  of  a  mufcle :  But  how  little  has 
phyfic  been  promoted  by  all  this?  The  mo  ft  accurate  defcription  of  the  human  fto- 
mach,  with  all  its  veins,  arteries,  nerves,  &c.  will  never  rightly  explain  digeftion. 
What  muft  we  then  do?  Examine  it  in  the  other  fpecies  of  animals,  mark  there  its 
differences  and  the  effedts,  compare  thefe  with  the  human ;  and  then  ftiall  we,  in  fome 
meafure,  be  able  to  judge  what  are  the  principal  inftruments,  and  how  they  are  em- 
ployed in  this  compound  adtion.  Any  other  way  of  reafoning  (as  the  author  well  ob- 
ferves)  will  never  bring  us  to  the  folution  of  a  philofophical  or  medical  problem.  It 
muft  indeed  be  confeffed,  that  this  method  is  tedious  and  flow ;  many  obfervations 
muft  firft  be  made,  and  the  labour  of  fearching  and  examining  gone  through,  before 
we  can  have  proper  materials  to  build  on.  Yet  thefe  are  the  hard  conditions  on  which 
the  knowledge  of  natural  caufes  is  to  be  obtained  ;  which,  as  a  great  genius  fays,  Tarn 
facile  filer  tia  vinci  pojjunt ,  quam  filent  conatibus  vulgdribus  difficult  er  cedere. 

Of  this  kind  of  reafoning  we  have  many  beautiful  inftances  in  the  following  papers. 
Such  is  the  account  of  the  pofition  of  the  Duodenum  j  of  the  caufe  of  our  preferring 
the  Right  Arm ;  of  the  circulation  of  the  blood  in  the  Foetus ;  the  hiftory  of  the  Thymus 
and  Thyroeid  Glands,  their  ufe  and  mutual  proportion ;  the  ufe  of  the  Spleen,  &c. 
This  laft  he  explains  in  fo  fhort  and  mafterly  a  manner,  that  you  will.find  more  argument 
in  the  few  lines  upon  it  than  is  to  be  colle&ed  from  whole  treatifes  on  the  fubject.  But 
as  his  defign  was  to  give  a  defcription  of  the  feveral  fpecies,  or  rather  their  principal 
differences,  he  chiefly  confines  himfelf  to  this.  So  in  the  anatomy  of  the  dog  he  com- 
pares the  different  pofition,  fnape,  length,  &c.  of  the  feveral  parts  with  the  corre- 
fponding  parts  in  man ;  and  from  that  one  circumflance,  the  difference  of  an  ere£t 
and  horizontal  pofture,  explains  all  the  variations.  This  reafoning  then  gives  folution 
to  many  difficulties  in  the  human  anatomy  ;  why  the  Spleen  is  fo  firmly  attached  to  the 
Diaphragm ;  why  the  Omentum  reaches  only  fo  far  5  why  the  pofterior  part  of  the 
Bladder  is  only  covered  by  the  Peritoneum,  &c.  There  have  been  difputes  about  the 
fiffure  in  the  human  liver,  and  different  accounts  given.    Thefe  all  vanifh,  when  we 
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confider  this  vifcus  in  different  animals.  We  then  find  that  there  are  more  or  fewer 
divifions,  according  to  the  greater  or  leffer  flexility  of  the  fpine.  The  fame  rule 
holds  with  regard  to  the  divifions  of  the  lungs.  This  reafoning  likewife  excludes  the 
pretended  ufe  of  the  ligament  in  the  human  liver.  And  in  fhort  we  can  underftand 
but  little  of  our  own  ftructure  unlefs  we  ftudy  that  of  other  animals:  we  fhall  then 
find,  that  the  feveral  variations  are  relative,  and  depend  on  the  different  way  of  life ; 
that  is,  one  leading  fpeciality  draws  after  it  a  great  many  more,  in  which  nature  is  al- 
ways an  ceconomift,  and  takes  the  fhortefl  route. 

The  beautiful  gradation  of  nature  in  the  different  orders  of  beings  is  very  remark- 
able, and  ftrikes  the  mind  firft  as  being  raoft  obvious  ;  but  when  we  take  any  one 
fpecies,  the  cafe  there  is  ftill  the  fame,  and  we  obferve  as  furprifing  a  difference. 
Thus  in  the  animal  kingdom,  fome  are  provided  with  lungs,  when  others  are  depri- 
ved of  thefe  breathing  organs ;  fome  have  a  mufcular  diaphragm  and  ftrong  abdomi- 
nal mufcles,  others  a  mere  membrane.  It  mull  be  very  entertaining  to  learn  how 
thefe  differences  and  deficiencies  are  adjufted  and  fupplied  :  it  is  then  from  this  fcience 
alone  we  can  underftand  that  fimplicity  of  nature  which  is  much  talked  of,  and  but 
little  underftood.  Hence  likewife  we  rnufl  learn  what  to  think  of  animals  perfect  and 
imperfect. 

Anatomifts  have  made  a  noife  about  the  different  ftructures  of  the  fame  part  in  the 
human  body,  and  been  at  great  pains  to  make  collections  of  thofe  Lufus  Natur<z  as 
they  call  them  j  which  becaufe  they  are  rare,  are  for  that  very  reafon  of  no  great  con- 
fequence  to  be  known.  The  epithet,  however,  is  extremely  proper ;  for  the  mofl  re- 
markable of  them  are  tranfitions  from  the  order  or  law  of  nature  that  obtains  in  one 
fpecies  to  that  of  another.  Thus  it  has  been  obferved  (though  very  rarely)  that  the 
liver  was  fituated  in  the  left  hypochondrium:  but,  as  our  author  remarks,  it  is  not  pe- 
culiar to  it  to  lie  on  the  right  fide  in  animals  j  for  in  fowls  it  lies  equally  in  both,  and 
in  fifhes  moflly  on  the  left. 

It  is  furprifing  that  we  have  no  "tolerable  treatife  on  this  fubject,  which  is  in  itfelf  fo 
entertaining  and  fo  conducive  to  promote  Medicine.  Thofe  who  have  made  attempts 
this  way,  have  only  collected  and  ranged  in  order  fome  particular  fpecies,  fuch  as  Birds 
or  Fifties.  They  have  likewife  with  great  labour  given  us  figures  and  defcriptions  of 
them  ;  but  all  this  is  little  elfe  than  mere  amufement.  It  is  the  ftructure  of  their  in- 
ternal organs  we  feek  after,  and  the  manner  how  the  different  functions  of  the  animal 
ceconomy  are  performed.  Their  hiftories  of  thefe  are  every  way  defective  and  erro- 
neous. There  is  indeed  noble  hints  to  be  found  in  the  writings  of  fome  our  modern 
anatomifts,  particularly  thofe  of  the  immortal  Dr  Harvey.  That  great  man  well  un- 
derftood the  importance  of  this  fcience  to  advance  medicine ;  and  accordingly  em- 
ployed the  mofl  of  his  time  in  differing  animals  of  different  tribes,  and  making  expe- 
riments on  them:  by  which  means  he  made  the  greateft  difcovery  that  ever  was  in  the 

fcience. 
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fciencc,  and  laid  the  foundation  of  the  prefent  fyftem.  He  had  certainly  left  us  other 
treatifes  on  this  fubject,  had  he  not  been  interrupted  by  the  civil  wars.  The  phyfici- 
ans  who  lived  then,  imitating  his  example,  made  many  new  experiments  on  the  bodies 
of  brutes,  changing  their  juices  by  transfufing  of  new  liquors,  accurately  marking  the 
effects,  &c.  that  all  this  might  be  transferred  to  the  human  body:  And  indeed,  from 
the  application  of  thefe  reafonings  to  the  obfervations  they  made  on  morbid 
bodies,  the  fcience  feemed  fall  advancing  to  that  phyfical  certainty  which  can  be  at- 
tained from  experiment  and  obfervation.  But  alas !  this  fpirit  died  with  thefe  great 
men,  and  theory  and  calculation  came  in  its  place.  Mathematics,  it  was  faid,  could 
alone  bring  the  fcience  to  certainty,  and  throw  out  conjecture.  The  quantity  and  ve- 
locity of  the  blood,  the  force  of  the  heart,  diameters  of  the  vefTels,  &c.  were  fubjected 
to  meafure  and  number,  and  difeafes  next  were  to  be  accounted  for,  all  in  a  mathe- 
matical manner. — This  method  however  did  not  fucceed  -according  to  wifh :  for,  fi.rfl9 
thofe  great  geniufes  difagreed  widely  in  their  calculations,  and  differed  from  one  an- 
other; whence,  in  place  of  certain  conclufions,  we  had  only  wranglings  and  difputes: 
not  to  mention,  that  fome  of  them  made  fuch  eftimates  as  mult  plainly  appear  ridi- 
culous at  firft  fight  *.  This,  you  will  fay,  proves  nothing ;  it  was  the  fault  of  the  artifts, 
who  affumed  wrong  hypothefes  for  their  calculations,  or  were  not  perhaps  accurate 
enough  in  their  obfervations.  True;  but  whofe  fault  was  it  to  adapt  figure  and  num- 
ber to  a  fubjecl:  which  refufes  them,  through  its  numberlefs  deviations  from  fixed  laws 
and  conditions  ? — Is  an  animate  body  a  mere  bundle  of  hard  conical  elaftic  tubes,  and 
the  heart  a  pump  forcing  the  liquors  through?  Are  then  all  the  veffels  exact  cones, 
or  have  any  two  anatomifts  agreed  in  their  meafures  of  them  ?  Do  they  not  yield  every 
way?  and  are  they  not  continually  obstructed  in  different  places?  Are  there  not  many 
different  attractions  prevailing  for  the  feverai  fecretions,  and  many  different  forces  act- 
ing on  the  veffels  at  the  fame  time,  which  can  never  be  determined  ?  &c.  Thefe  and 
fuch  like  confederations  will  foon  convince  us  how  little  the  practice  of  medicine  is  to 
be  promoted  by  thofe  fpeculations  f.    If  thefe  gentlemen  meant  by  mathematical  rea- 

foning 

*  The  ingenious  Dr  Pitcairn  was  the  chief  man  in  thefe  parts  who  gave  into  this  way. 
He  fuppofes  the  force  of  the  mufcles  to  be  in  a  compound  ratio  of  their  length,  breadth,  and 
depth;  that  is,  as  they  are  homogeneous  folids  in  the  ratio  of  their  weights.  Whence  know- 
ing the  force  of  any  one  mufcle,  we  can  by  the  rule  of  Proportion  (from  their  weights)  deter- 
mine that  of  another.  This  he  applies  to  the  ftomach,  and  by  the  computation  its  mufcular 
force  is  equal  at  leaft  to  1 17088  lb.  weight. — That  mufcles  are  in  that  proportion,  is  a  mere 
hypothefis,  for  which  the  Doctor  does  not  offer  the  fmalleft  proof;  and  had  he  afligned  five 
ounces  as  the  weight  of  the  ftomach,  he  had  been  nearer  the  truth.  This  is  one  glaring  in- 
ftance,  how  much  theory  and  whim  m3y  prevail  with  the  greateft  of  men  over  common  fenfe. 

f  The  authority  of  Hippocrates  is  often  adduced  in  this' argument,  for  which  they  cite-two 

parages. 


t    y28  ] 


foiling  phyfkal  experiments,  then  no  one  ever  doubted  of  this,  no  more  than  they  do 
of  the  ufe  of  mathematics  in  natural  philofophy  itfelf.  But  as  this  feems  not  to  be 
their  fenfe  of  the  matter,  they  mould  point  out  a  few  difeafes  which  this  fcience  has 
explained,  and  wherein  it  has  corrected  the  received  practice. — But  I  am  quite  got 
from  the  fubject  to  what  is  foreign.  To  return  then,  Comparative  Anatomy  has  hither- 
to been  treated  but  by  pieces.  Thus  fome,  writing  on  the  human  eye,  have  examined 
the  eyes  of  other  animals ;  and  fo  with  regard  to  the  heart,  &c.  Some  have  given  us 
the  defcription  of  one  particular  animal,  others  of  another.  But  no  one  author,  as  I 
know  of,  has  given  us  a  fyftem  of  this  fcience  where  we  might  have  a  fummary  view  of 
the  mod  material  differences  in  the  ftructure  of  animals.  There  are  indeed  compends 
of  this  fcience,  if  you  will,  which  are  efteemed  by  many,  and  were  wrote  with  the  noble 
defign  of  illuftrating  the  wifdom  and  goodnefs  of  our  Maker.  But  thofe  who  com- 
posed them  were  not  anatomifts  themfelves,  fo  could  only  colled  from  others,  which 
they  often  do  without  any  judgment :  for  how  voluminous  foever  their  works  may  be, 
yet  if  you  will  (trip  them  of  their  repeated  exclamations,  citations  of  authors  and  books, 
the  many  ftrange  and  furprifing  ftories,  all  told  however  by  creditable  vouchers,  you 
will  have  little  left  behind  befides  an  indigefted  chaos  of  hiftories  and  defcriptions, 
fome  true  and  many  falfe.  The  argument  however  was  popular,  and  they  could  not 
fail  of  pleanng. 

The  author  of  thefe  few  meets  is  certainly  a  great  mafter  of  the  fubject ;  and  has 
here  laid  down  an  ufeful  plan,  which  it  will  not  be  difficult  for  others  to  complete.  The 
defcriptions,  it  is  eafy  to  fee,  are  all  taken  from  the  life ;  and  his  reafoning  is  plain  and 
conclufive.    Thefe  are  intermixed  with  many  practical  obfervations  in  Medicine  and 

Surgery,  which  muft  equally  inftruct  and  entertain  the  Reader.  You  have  now  a 

few  loofe  reflections  on  this  fubject,  wherein  I  have  entirely  confined  myfelf  to  that 
light  in  which  it  is  here  treated.  I  mail  only  remark  one  thing  more,  that  the  author's 
modefty  is  at  leaft  equal  to  his  capacity  and  knowledge;  a  rare  quality  to  be  met  with 
in  an  anatomifl !  Read  him  on  the  fubject  of  the  Human  Allantois,  and  obferve  his 
conclufion  of  the  argument.  You  muff  then  fay,  it  had  been  happy  for  the  public, 
if  half  fo  much  candour  and  felf-diffidence  had  prevailed  in  the  difputes  among  the 
learned.  The  world  had  been  more  inftrudted,  and  they  more  juftly  efteemed. 
I  am,  Sir,  Your  moil  humble  Servant. 

paffages.  In  the  one  he  recommends  the  fludy  of  Aftronomy,  as  neceffary  to  a  phyfician; 
and  in  the  other,  that  of  Arithmetic  and  Geometry. — The  firffc  he  did  from  his  belief  in  the  in- 
fluence of  the  ftars;  and  the  fecond  from  his  veneration  for  the  Pythagoric  numbers,  in  the 
myfteries  of  which  he  founded  his  theory  of  the  crifes  in  acute  difeafes :  Both  thefe  confidera- 
tions  then  are  foreign  to  the  purpofe,  nor  is  there  in  any  of  his  genuine  writings  the  fmallefi: 
veftige  of  this  kind  of  reafoning.  On  the  contrary,  Celfus  fays  of  him,  Primus  ab  jludio  fapi- 
entise  medicinam  feparavit* 
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The  Introduction. 


TH  E  principal  advantages  of  Comparative  Anatomy  are  the  following. 
Firft,  It  furnilhes  us  with  a  fufficient  knowledge  of  the  different 
parts  of  animals,  to  prevent  our  being  impofed  upon  by  fuch  authors 
who  have  delineated  and  defcribed  feveral  parts  from  brutes  as  belonging 
to  the  human  body.  Secondly,  It  helps  us  to  underftand  feveral  paffa- 
ges  in  the  ancient  writers  in  medicine,  who  have  taken  many  of  their  de- 
fcriptions  from  brutes,  and  reafoned  from  them :  their  reafonings  have 
often  been  mifapplied  (and  confequently  wrong  explained)  by  the  mo- 
derns, through  a  fooiifh  fondnefs  to  fupport  their  own  inventions,  or 
give  an  air  of  antiquity  to  a  favourite  hypothecs.  The  third  and  great 
ufe  we  reap  from  this  fcience,  is  the  light  it  calls  on  feveral  functions  in 
the  human  ceconomy,  about  which  there  have  been  fo  many  difputes 
among  anatomifts :  Thefe  will  be  in  a  great  meafure  cleared  up  by  exhi- 
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biting  the  ftructure  of  the  fame  parts  m  different  animals,  and  compa- 
ring the  feveral  organs  employed  in  performing  the  fame  action,  which 
in  the  human  body  is  brought  about  by  one  more  complex. 

In  this  view,  it  is  altogether  needlefs  to  infift  on  thofe  parts  whofe  ufe 
is  eafily  underftood  when  once  their  ftructure  is  unravelled.  Thus,  for  in- 
ftance,  if  we  be  acquainted  with  the  action  of  the  mufcles  in  general,  it 
will  not  be  difficult  to  determine  the  ufe  of  any  particular  mufcle  whofe 
origin  and  infertion  is  known,  if  we  at  the  fame  time  confider  the  various 
connections  of  the  bones  to  which  it  is  fixed,  and  the  different  degree  of 
mobility  they  have  with  refpect  to  each  other :  In  the  fame  manner,  if 
we  know  the  ufe  of  the  nerves  in  general,  we  can  eafily  affign  the  ufe  of 
thofe  nerves  which  are  diftributed  to  any  particular  part.  There  is  then 
no  occafion  for  a  complete  Ofteology,  Myology,  &c.  of  the  feveral  ani- 
mals we  {hall  treat  of ;  nor  need  we  trouble  ourfelves  about  the  ftructure 
of  any  of  the  parts,  unlefs  when  it  ferves  to  illuftratc  fome  of  the  fore- 
mentioned  purpofes. 

That  the  firft  ufe  we  propofed  from  examining  the  ftructure  of  the 
parts  in  brutes  is  real  and  of  confequence,  is  evident  from  looking  into 
the  works  of  fome  of  the  earlieft  and  greatefl  matters  of  anatomy,  who, 
for  want  of  human  fubjects,  have  often  borrowed  their  defcriptions  from 
other  animals.  The  great  Vefalius,  although  he  juflly  reproves  Galen 
for  this  fault,  is  guilty  of  the  fame  himfelf,  as  is  plain  from  his  delinea- 
tions of  the  kidneys,  uterus,  the  mufcles  of  the  eye,  and  fome  other  parts. 
Nor  is  antiquity  only  to  be  charged  with  this,  fince,  in  Willis's  Anatomla 
Cerebri  (the  plates  of  which  were  revifed  by  that  accurate  anatomift  Dr 
Lower),  there  are  feverar  of  the  pictures  taken  from  different  brutes, 
efpecially  the  dog,  befides  thofe  he  owns  to  be  fuch. 

We  {hall  give  feveral  examples  of  the  fecond  ufe  in  the  fequel  of  the 
work. 

The  animal  kingdom,  as  well  as  the  vegetable,  contains  the  mofl  fur- 
prifing  variety ;  and  the  defcent  in  each  is  fo  gradual,  that  the  little  tran- 
fitions  and  deviations  are  almoft  imperceptible.  The  bat  and  flyihg- 
fquirrel,  though  quadrupeds,  have  wings  to  buoy  themfelves  up  in  the 
air.    Some  birds  inhabit  the  waters  5  and  there  are  fifties  that  have  wings, 

and 


INTRODUCTION. 


and  are  not  ftrangers  to  the  airy  regions  ;  the  amphibious  animals  blend 
the  terreftrial  and  aquatic  together. 

The  animal  and  vegetable  kingdoms  are  likewife  fo  nearly  conne£led> 
that  if  you  take  the  higheft  of  the  one,  and  the  loweft  of  the  other,  there 
will  fcarce  be  preferved  any  difference :  For  inflance,  what  difference  is 
there  betwixt  an  oyfter,  one  of  the  moft  inorganifed  of  the  animal  tribe, 
and  the  fenfitive  plant,  the  niofl  exalted  of  the  vegetable  kingdom  ?  They 
both  remain  fixed  to  one  fpot,  where  they  receive  their  nourifhment, 
having  no  proper  motion  of  their  own,  fave  the  fhrinking  from  the 
approach  of  external  injuries.  Thus  we  obferve  a  furprifing  chain  in 
nature. 

As  there  is  then  fuch  a  vail  variety,  it  is  not  only  needlefs,  but  im- 
poffible,  to  confider  all  of  them  particularly.  We  fhall  take  only  fome 
of  the  moft  remarkable  genera ;  and  hope,  from  what  will  be  faid  of 
them,  any  of  the  intermediate  degrees  may  be  underftood. 

In  treating  of  quadrupeds,  we  mail  divide  them  into  the  carnivorous 
and  herbivorous.  As  an  inftance  of  thefe  laft,  we  mail  take  the  rumi- 
nant kind.  The  fowls  we  fhall  divide  into  thofe  that  feed  on  grain,  and 
thofe  that  feed  on  flefh.  The  diftinclion  we  fhall  make  in  treating  of 
fishes,  fhall  be  of  thofe  that  have  lungs,  and  thofe  that  have  them  not. 
The  firft  indeed  are  with  difficulty  procured,  and  at  the  fame  time  differ 
very  little  from  quadrupeds. 

As  the  ftructure  of  infects  and  worms  is  fo  very  minute,  and  lends  us 
but  little  affiftance  for  the  ends  propofed,  we  purpofely  omit  them. 

In  inquiring  into  the  ftruclure  of  different  animals,  we  ought  to  be 
previoufly  acquainted  with  the  form  of  their  body,  manner  of  life,  kind 
of  food,  or  in  fhort  with  their  natural  hiftory ;  which  will  lead  us  to 
account  for  the  reafon  of  their  different  ftra&ure,  and  thence  explain  the 
actions  jq£  the  human  body. 

4Z2  Of 
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Of   QJJ ADRUPEDS  in  general 

^/^LL  quadrupeds  have  a  covering  of  hair,  wool,  &c.  to  defend  them 
from  the  injuries  of  the  weather ;  which  varies  in  thicknefs  accor- 
ding to  the  feafon  of  the  year,  and  difference  of  the  climate.  Thus  in 
Ruffia  and  the  northern  countries,  the  furs  are  very  thick  and  warm  ; 
while  the  little  Spanifh  lap-dogs,  and  Barbary  cows,  have  little  or  no 
hair  at  all. 

The  cutis  and  cuticula  in  quadrupeds  are  difpofed  much  in  the  fame 
way  as  the  human,  only  more  elaftic.  Immediately  under  this  there  is  a 
very  thin  cutaneous  mufcular  fubftance,  called  pannicidus  carnofus^  which 
is  common  to  all  quadrupeds,  the  porcine  kind  excepted  :  this  principally 
covers  the  trunk,  ferving  to  fhrivel  the  fkin,  in  order  to  drive  off  infects, 
their  tails  and  heads  not  being  fufficient  for  this  purpofe,  while  their  ex- 
tremities are  employed  in  their  fupport  and  progreffion. 

It  has  probably  been  from  obferving  fome  mufcles  of  the  human  body, 
fuch  as  the  platyfma  myoides,  cremafter,  and  frontales,  and  the  eol lap- 
fed  tunica  cellulofa  of  emaciated  fubjects,  to  refemble  this  thin  mufcle, 
that  fome  of  the  older  anatomifts  reckoned  fuch  a  panniculus  among  the 
common  teguments  of  the  human  body.  This  Carolus  Stephanus  has 
well  obferved. 

Moft  part  of  quadrupeds  want  clavicles,  whereby  their  anterior  extre- 
mities fall  upon  their  cheft,.  fo  as  to  make  their  thorax  proportionally  nar- 
rower than  the  human.  This  fmall  diftance  of  their  anterior  extremities 
is  very  neceffary  for  their  uniform  progreffion :  Apes  indeed  and  fquir- 
rels  have  clavicles,  to  allow  them  a  more  full  ufe  of  their  extremities  in 
climbing ;  but  when  they  fit  down  on  all-fours,  they  walk  but  indiffe- 
rently. 

The  Anatomy  of  a  DOG. 

TT7E  may  firft  obferve  of  this  animal,  as  indeed  of  moft  quadrupeds,, 
that  its  legs  are  much  lhorter  in  proportion  to  its  trunk,  than  in 
man,  the  length  of  whofe  fteps  depends  entirely  on  the  length  of  his 

inferior 
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inferior  extremities  :  however,  to  balance  this,  the  trunk  of  the  animal  is 
proportionally  longer  and  fmaller,  and  his  fpine  more  flexible,  by  which 
he  is  able  at  each  ftep  to  bring  his  pofterior  extremities  nearer  to  his  ante- 
rior. His  common  teguments  are  much  a-kin  to  thofe  of  other  qua- 
drupeds :  Only  they  allow  little  or  no  paffage  for  fweat ;  but,  when  he  is 
over-heated,  the  noxious  and  fuperfluous  matter  finds  an  exit  by  the 
falivary  glands,  for  he  rolls  out  his  tongue  and  flavers  plentifully. 

The  pyramidal  mufcles  are  wanting  ;  to  fupply  which,  the  re<5lus  is 
inferted  nefhy  into  the  os  pubis. 

The  omentum  reaches  down  to  the  os  pubis  ;  which,  considering  the 
pofture  of  the  animal,  we  will  find  to  be  a  wife  provifion,  fince  its  ufe  is- 
to  feparate  an  oily  liquor  for  lubricating  the  guts,  and  facilitating  their 
periftaltic  motion.  So  in  our  erect  pofture  the  natural  gravity  of  the 
oil  will  determine  it  downward ;  but  in  the  horizontal  pofition  of  thefe 
creatures,  if  all  the  interlines  were  not  covered,  there  would  be  no  fa- 
vourable derivation  of  the  fluid  to  the  guts  lying  in  the  pofterior  part  of 
the  abdomen,  which  is  the  higheft :  and  beiides,.  had  the  omentum 
reached  much  farther  down  in  us,  we  had  been  in  continual  hazard  of 
an  epiplocele ;  which  the  dog  is  not  fubjecl:  to,  as  his  vifcera  do  not 
prefs  fo  much  on  the  rings  of  the  abdominal  mufcles.  The  inferior  and 
anterior  lamella  of  the  omentum  is  fixed  to  the  fpleen,  fundus  of  the  fto- 
mach,  pylorus,  liver,  &c.  in  the  fame  way  as  the  human;  but  the  fupe- 
rior  having  no  colon  to  pafs  over,  goes  dire&ly  to  the  back-bone.  This 
ferves  to  explain  the  formation  of  the  fm-all  omentum  in  the  human 
body  ;  which  is  nothing  but  the  large  omentum,  having  loft  its  fat, 
patting  over  the  ftomach  and  colon,  where  it  reaflumes  its  pinguedo,  fo 
proceeds,  and  is  firmly  attached  to  the  liver,  fpine,  %.  The  ftrise  of  fat 
are  pretty  regularly  difpofed  through  it,  accompanying  the  diftribution. 
of  the  blood-vefiels  to  guard  them  from  the  preflure  of  the  fuperincum- 
bent  vifcera. 

This  animal's  ftomach,  though  pretty  much  refembling  the  human  in 
its  fliape,  is^  fomewhat  differently  fituated.  It  lies  more  longitudinal,  as 
indeed  all  the  other  vifcera  do  to  accommodate  themfelves  to  the  fliape  of 
the  cavity  in  which  they  are  contained ;  that  is,  its  inferior  orifice  is  much 
farther  down  with  refpect  to  the  fuperior  than  the  human  :  by  this  means 
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the  grofs  food  has  an  eafier  paffage  into  the  duodenum.  Again,  the 
fundus  of  the  human  ftomach,  wlim  diftended,  ftands  almoft  directly 
forwards,  which  is  occafioned  by  the  little  omentum  tying  itfo  clofe  down 
to  the  back-bone,  &c.  at  its  two  orifices  ;  but  it  not  being  fixed  in  that 
manner  in  the  dog,  the  fundus  remains  always  pofterior :  this  alfo  an- 
fwers  very  well  the  fhape  of  the  different  cavities,  the  diftance  betwixt  the 
cardia  and  fundus  being  greater  than  that  betwixt  the  two  fides.  It  feems 
to  be  much  larger  in  proportion  to  the  bulk  of  the  animal  than  the  human, 
that  it  might  contain  a  greater  quantity  of  food  at  once;  which  was  very 
neceffary,  fince  this  animal  cannot  at  any  time  get  its  fuftenance  as  men 
do.  The  turbillion  is  not  fo  large,  nor  is  there  any  coarction  forming 
the  antrum  Willifii  as  in  the  ftomach  of  man.  It  is  confiderably  thicker 
and  more  mufcular  than  ours,  for  breaking  the  cohefion  of  their  food, 
which  they  fwallow  without  fufficient  chewing.  Hence  it  is  evident  the 
force  of  the  ftomach  is  not  fo  great  as  fome  would  have  it,  nor  its  con- 
traction fo  violent  :  otherwife  that  of  dogs  would  be  undoubtedly 
wounded  by  the  fharp  bones,  &c.  they  always  take  down ;  for  the  con- 
traction here  is  ftill  greater  than  in  the  human  ftomach,  which  is  much 
thinner.  The  rug$  of  the  tunica  villofa  are  neither  fo  large,  nor  fituated 
tranfverfely,  as  in  the  human ;  but  go  from  one  orifice  to  the  other  :  the 
reafon  of  which  difference  is,  perhaps,  that  they  might  be  in  lefs  danger 
of  being  hurt  by  the  hard  fubftances  this  creature  frequently  feeds  upon ; 
and  for  the  fame  reafon  there  is  not  the  like  coarction  at  their  pylorus. 

The  inteftines  of  this  animal  are  proportionally  much  fhorter  than 
ours :  for  the  food  which  thefe  creatures  moftly  ufe,  foon  difTolves,  and 
then  putrifies  ;  on  which  account  there  was  no  occafion  for  a  long  tract 
of  inteftines,  but  on  the  contrary  that  it  fliould  be  quickly  thrown  out 
of  the  body.  The  fame  is  to  be  obferved  of  all  the  carnivorous  animals. 
The  mufcular  coat  of  the  inteftines  is  alfo  ftronger  than  the  human,  to 
protrude  the  contents  quickly  and  accurately. 

The  valvulac  conniventes  are  lefs  numerous,  and  in  a  longitudinal  di- 
rection. 

The  duodenum  differs  confiderably  in  its  fituation  from  the  human. 
For  in  man  it  firft  mounts  from  die  pylorus  upwards,  backwards,  and 
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to  the  right-fide ;  then  pafTes  down  by  the  gall-bladder  ;  and,  marching 
over  the  right  kidney  and  fuperior  part  of  the  pfoas  mufcles,  makes  a 
curvature  upwards ;  and  pafTes  over  the  back-bone  and  vena  cava  inferior, 
to  the  left  hypochondrium,  where  it  gets  through  the  omentum,  mefen- 
tery,  and  mefocolon,  to  commence  jcjunwn,  being  firmly  tied  down  all  the 
way,  the  biliary  and  pancreatic  duels  entering  at  its  moft  depending 
part :  Whereas,  in  the  dog,  the  duodenum  is  fixed  at  the  pylorus  to  the 
concave  furface  of  the  liver,  and  hangs  loofe  and  pendulous  with  the 
mefentery  backwards  into  the  cavity  of  the  abdomen;  then  turning  up 
again  is  fixed  to  the  back-bone,  where  it  ends  in  the  jejunum  ;  the 
bile  and  pancreatic  juice  are  poured  into  it  at  the  mofl  depending  part* 
Therefore  the  fame  intention  feems  to  have  been  had  in  view  in  the  for- 
mation of  this  part  in  both,  viz.  the  giving  the  chyle,  after  the  liquors 
of  the  liver  and  pancreas  are  poured  into  it,  a  difadvantageous  courfe,. 
that  fo  it  might  be  the  more  intimately  blended  with  the  humours  before 
its  entry  into  the  jejunum,  where  the  lacteals  are  very  numerous:  And 
thus,  by  reafon  of  their  different  poflure,  the  fame  defign  (though  by  a 
very  different  order  of  the  parts)  is  brought  about  in  both. 

The  other  fmall  guts  are  much  the  fame  with  ours,  only  fhorter.  The 
great  guts  are  alfo  fhorter  and  lefs  capacious  than  in  the  human  body ; 
and  we  take  it  for  a  general  rule,  that  all  animals  that  live  on  vegetable 
food,  have  not  only  their  fmall  guts  confiderably  longer,  but  alfo  their 
great  guts  more  capacious,  than  fuch  creatures  as  feed  on  other  animals. 
Hence  man,  from  this  form  of  his  inteftines,  and  that  of  the  teeth,  feems 
to  have  been  originally  defigned  for  feeding  on  vegetables  chiefly ;  and 
ftill  the  mofl  of  his  food,  and  all  his  drink,  is  of  that  clafs> 

The  reafon  of  this  difference  feems  to  be,  that  as  animal-food  is  not 
only  much  more  eafily  reduced  into  chyle,  but  alfo  more  prone  to  putre- 
faction, too  long  a  remora  of  the  juices  might  occafion  the  worft  confe- 
quences.  So  it  was  neceffary  that  their  receptacles  fhould  not  be  too 
capacious ;  but  on  the  contrary,  being  fhort  and  narrow,  might  conduce 
to  the  feafonable  difcharge  of  their  contents.  Whereas  vegetable  food 
being  more  difficultly  diffolved  and  converted  into  an  animal  nature, 
there  was  a  neceffity  for  fuch  creatures  as  fed  on  it  to  be  provided  with 
a  long  internal  canal,  that  this  food  in  its  paffage  might  be  confider- 
ably 
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ably  retarded,  and  have  time  to  change  its  indoles  into  one  more  agree- 
able to  our  nature.  Bendes  which,  there  is  another  advantage  which 
accrues  to  man  in  particular,  from  having  his  great  guts  very  capacious : 
for  as  he  is  a  rational  being,  and  moftly  employed  in  the  functions  of 
focial  life,  it  would  have  been  very  inconvenient  as  well  as  unbecoming 
for  him  to  be  too  frequently  employed  in  fuch  ignoble  exercifes ;  fo  that, 
having  this  large  refervoir  for  his  faeces  alvinae,  he  can  retain  them  for 
a  confiderable  time  without  any  trouble. 

The  appendix  vermiformis  juftly  enough  deferves  the  name  of  an  intef- 
thum  c <ecum  in  this  fubjecT:,  though  in  the  human  body  it  does  not ;  and 
it  has  probably  been  from  the  largenefs  of  this  part  in  other  animals, 
that  the  oldeft  anatomifts  came  to  reckon  that  fmall  appendicle  in 
man  as  one  of  the  great  guts.  On  its  internal  furface  we  obferve  a  great 
number  of  mucous  glands. 

The  colon  has  no  longitudinal  ligaments;  and  confequently  this  gut  is 
not  purfed  up  into  different  bags  or  cells,  as  the  human :  nor  does  this 
interline  make  any  circular  turn  round  the  abdomen ;  but  pafTes  directly 
acrofs  it  to  the  top  of  the  os  facrum,  where  it  gets  the  name  of  reclum. 

At  the  extremity  of  the  inteftinum  reclum^  or  verge  of  the  anus,  there  are 
found  two  bags  or  paunches,  which  contain  a  moft  abominable  fetid 
mucus,  for  which  I  know  no  ufe,  unlefsit  ferves  to  lubricate  the  {trained 
extremity  of  the  reclum,  and  defend  it  againft  the  afperity  of  the  faeces, 
or  to  feparate  fome  liquor  that  might  otherwife  prove  hurtful  to  their 
bodies.  There  is  nothing  analogous  to  thofe  facs  in  the  human  fubjecT:, 
unlefs  we  reckon  the  mucilaginous  glands  that  are  found  moft  frequent 
and  largeft  about  the  lower  part  of  the  reclum. 

The  meftntery  is  confiderably  longer  than  in  the  human  body;  as,  in 
his  horizontal  fituation,  the  inteftines  may  reft  fecurely  on  the  foft  culhion 
of  the  abdominal  mufcles.  The  fat  is  here  difpofed  in  the  fame  way, 
and  for  the  fame  reafon,  as  in  the  omentum.  The  interftices  betwixt  the 
fat  are  filled  with  a  fine  membrane.  Inftead  of  a  great  number  of  glan- 
dube  vagae  to  be  found  in  the  human  mefentery,  there  is  only  one  large 
gland  to  be  obferved  in  the  middle  of  the  mefentery  of  a  dog,  which, 
from  its  imagined  refemblance  to  the  pancreas  and  the  name  of  its  dif- 
coverers,  is  called  pancreas  Afellii,    The  reafon  why  this  in  man  is  as  it 
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were  fubdivided  into  many  fmaller  ones,  may  poffibly  be,  that  as  the 
guts  of  a  human  body  are  proportionally  much  longer  than  thofe  of  this 
creature,  it  would  have  been  inconvenient  to  have  gathered  all  the 
laclea  priml  generis  into  one  place  ;  whereas,  by  collecting  a  few  of  thefe 
veffels  into  a  neighbouring  gland,  the  fame  effect  is  procured  much  more 
eafily. 

The  pancreas  in  man  lies  crofs  the  abdomen,  tied  down  by  the  peri- 
toneum ;  but  the  capacity  of  this  creature's  abdomen  not  allowing  of 
that  fituation,  it  is  difpofed  more  longitudinally,  being  tied  to  the  duo- 
denum which  it  accompanies  for  fome  way.  Its  duel;  enters  the  duode- 
num about  half  an  inch  below  the  others. 

The  fpleen  of  this  animal  differs  from  ours  very  much,  both  in  figure 
and  fituation.  It  is  much  more  oblong  and  thin,  and  lies  more  accord- 
ing to  the  length  of  the  abdomen,  like  the  pancreas.  Though  the  fpleen 
of  this  creature  is  not  firmly  tied  to  the  diaphragm  (which  was  neceffary 
in  our  erect  pofture  to  hinder  it  from  falling  downwards),  yet  by  the  ani- 
mal's prone  pofition,  its  pofterior  parts  being  rather  higher  than  the  an- 
terior, it  comes  to  be  always  contiguous  to  this  mufcle,  and  is  as  effec- 
tually fubjected  to  an  alternate  preffure  from  its  action  as  the  human 
fpleen  is. 

The  human  liver  has  no  fiffures  or  divifions,  unlefs  you  pleafe  to  reckon 
that  fmall  one  betwixt  the  two  pyla?,  where  the  large  veffels  enter: 
Whereas  in  a  dog,  and  all  other  creatures  that  have  a  large  flexion  in  their 
fpine,  as  lions,  leopards,  cats,  &c.  the  liver  and  lungs  are  divided  into  a 
great  many  lobes  by  deep  fections,  reaching  the  large  blood-veffels,  which 
in  great  motions  of  the  back-bone  may  eafily  muffle  over  one  another; 
and  fo  are  in  much  lefs  danger  of  being  torn  or  bruifed,  than  if  they 
were  formed  of  one  entire  piece,  as  we  really  fee  it  is  in  horfes,  cows,  and 
fuch  creatures  as  have  their  back-bone  ftiff  and  immoveable.  There  is 
here  no  ligamentum  latum  connecting  the  liver  to  the  diaphragm,  which 
in  our  fituation  was  neceffary  to  keep  the  vifcus  in  its  place:  whereas,  iii 
this  creature,  it  naturally  gravitates  forwards,  and  by  the  horizontal  pofi- 
tion of  the  animal  is  in  no  danger  of  preffing  againfh  the  vena  cava ;  the 
preventing  of  which  is  one  ufe  generally  affigned  to  this  ligament  in  man. 
Had  the  li^er  of  the  dog  been  thus  connected  to  the  diaphragm,  the  re- 
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fpiration  mud  neceffarily  have  fuffered ;  for,  as  we  mall  fee  afterwards, 
this  mufcle  is  here  moveable  at  the  centre,  as  well  as  at  the  fides :  But  in 
man  the  liver  is  fixed  to  the  diaphragm,  moftly  at  its  tendinous  part; 
that  is,  where  the  pericardium  is  fixed  to  it  on  the  other  fide ;  fo  that  it  is 
in  no  danger  of  impeding  the  refpiration,  being  fufpended  by  the  me- 
diaftinum  and  bones  of  the  thorax.  In  confequence  of  this  vifcus  being 
divided  into  fo  many  lobes,  it  follows  that  the  hepatic  duds  cannot  pof- 
fibly  join  into  one  common  trunk  till  they  are  quite  out  of  the  fubftance 
of  the  liver. 

We  come  next,  after  having  examined  the  chylopoietic  vifcera,  to  difcourfe 
of  thofe  organs  that  ferve  for  the  fecretion  and  excretion  of  urine.  And 
firft  of  the  kidneys ;  which  in  this  animal  are  fituated  much  in  the  fame 
way  as  in  the  human  fubject,  but  have  no  fat  on  their  inferior  furface, 
where  they  face  the  abdomen,  and  are  of  a  more  globular  form  than  the 
human.  The  reafon  of  thefe  differences  will  eafily  appear,  if  you  com- 
pare their  fituation  and  pofture  in  this  animal  with  thofe  in  a  man  who 
walks  erect.  They  are  placed  in  this  fubject  in  the  inferior  part  of  the 
body,  fo  are  not  fubject  to  the  preffure  of  the  vifcera,  which  feems  to  be 
the  principal  caufe  of  the  fatnefs  of  thofe  organs  in  us,  and  perhaps  may 
likewife  be  the  caufe  of  our  being  more  fubject  to  the  ftone  than  other 
animals.  Hence  there  is  no  need  of  any  cellular  fubftance  to  ward  off 
this  preffure  where  there  would  neceffarily  be  fat  collected  ;  but  the  fu- 
perior  part  of  their  kidneys  is  pretty  well  covered  with  fat,  left  they 
mould  fuffer  any  compreffion  from  the  action  of  the  ribs  and  fpine. 

In  the  internal  ftructure  there  is  ftill  a  more  confiderable  difference,  for 
the  papillcs  do  not  here  fend  out  fingle  the  feveral  tubuli  uriniferi;  but  be- 
ing all  united  they  hang  down  in  form  of  a  loofe  pendulous  flap  in  the 
middle  of  the  pelvis,  and  form  a  kind  of  feptum  medium,  fo  that  a  dog 
has  a  pelvis  formed  within  the  fubftance  of  the  kidney.  The  only  thing 
that  is  properly  analogous  to  a  pelvis  in  man  is  that  fac  or  dilatation  of 
the  ureters  formed  at  the  union  of  the  ductus  uriniferi.  The  reafon  of 
thefe  particularities  may  probably  be,  that  the  liquors  of  this  animal,  as 
of  all  thofe  of  the  carnivorous  kind,  being  much  more  acrid  than  thofe 
that  live  on  vegetable  food,  its  urine  muft  incline  much  to  an  alkalef- 
cency,  as  indeed  the  fmell  and  tafle  of  that  liquor  in  dogs,  cats,  leopards, 
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&x.  evidently  fhew,  being  fetid  and  pungent,  and  therefore  not  conveni- 
ent to  be  long  retained  in  the  body.  For  this  end  it  was  proper,  that  the 
fecerning  organs  fhould  have  as  little  impediment  as  poflible  by  preflure, 
&c.  in  the  performing  their  functions ;  and  for  that  defign,  the  mechanifm 
of  their  kidneys  feems  to  be  excellently  adapted:  We  have  moft  elegant 
pictures  in  Euftachius  of  the  kidneys  of  brutes,  delineated  as  fuch,  with 
a  view  to  fhew  Vefalius's  error  in  painting  and  defcribing  them  for  the 
human. 

The  glandule  or  capfulez  atrabiliaria  are  thicker  and  rounder  than  the 
human,  for  the  fame  reafon  as  the  kidneys. 

The  ureters  are  more  mufcular  than  the  human,  becaufe  of  the  favour- 
able paffage  the  urine  has  through  them ;  they  enter  the  bladder  near  its 
fundus. 

The  bladder  of  urine  differs  confiderably  from  the  human  ;  and  firft 
in  its  form,  which  is  pretty  much  pyramidal  or  pyriform.  This  fhape  of 
the  dog's  bladder  is  likewife  common  to  all  quadrupeds,  except  the  ape 
and  thofe  of  an  erect  pofture.  In  men  it  is  by  no  means  pyriform,  but 
has  a  large  fac  at  its  pofterior  and  inferior  part :  this  form  depends  en- 
tirely on  the  urine  gravitating  in  our  erect  pofture  to  its  bottom,  which 
it  will  endeavour  to  protrude ;  but  as  it  cannot  yield  before,  being  conti- 
guous to  the  os  pubis,  it  will  naturally  flretch  out  where  there  is  the 
leaft  refiftance,  that  is,  at  the  pofterior  and  lateral  parts  ;  and  were  it 
not  for  this  fac,  we  could  not  fo  readily  come  at  the  bladder  to  extract 
the  ftone  either  by  the  leffer  or  lateral  operation  of  lithotomy.  Moft  ana- 
tomifts  have  delineated  this  wrong ;  fo  much,  that  I  know  of  none  who 
have  juftly  painted  it,  excepting  Mr  Cowper  in  his  Myotomia,  and  Mr 
Rutty.  It  has  certainly  been  from  obferving  it  in  brutes  and  young 
children,  that  they  have  been  led  into  this  miftake.  The  fame  caufe,  viz. 
the  gravity  of  the  urine,  makes  the  bladder  of  a  different  form  in  brutes  : 
in  their  horizontal  pofition  the  cervix,  from  which  the  urethra  is  conti- 
nued, is  higher  than  its  fundus ;  the  urine  muft  therefore  diftend  and 
dilate  the  moft  depending  part  by  its  weight. 

As  to  its  conneclion,  it  is  fattened  to  the  abdominal  mufcles  by  a  procefs 
of  the  peritoneum,  and  that  membrane  is  extended  quite  over  it ;  where- 
as in  us  its  fuperior  and  pofterior  parts  are  only  covered  by  it :  hence  in 
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mart  alone  the  high  operation  of  lithotomy  can  be  performed  without 
hazard  of  opening  the  cavity  of  the  abdomen.  Had  the  peritoneum  been 
fpread  over  the  bladder  in  its  whole  extent,  the  weight  of  the  vifcera  in 
our  erect  pofture  would  have  fo  bore  upon  it,  that  they  would  not  have 
allowed  any  coniiderable  quantity  of  urine  to  be  collected  there  ;  but  we 
muft  have  been  obliged  to  difcharge  its  contents  too  frequently  to  be 
confrftent  with  the  functions  of  a  focial  life  :  Whereas  by  means  of  the 
peritoneum  the  urine  is  now  collected  in  fufficient  quantity,  the  vifcera 
not  gravitating  this  way. 

You  may  take  it  for  a  general  rule,  that  thofe  creatures  that  feed  upon 
animal-food  have  their  bladder  more  mufcular  and  considerably  ftronger, 
and  lefs  capacious,  than  thofe  that  live  on  vegetables,  fuch  as  horfes,  cows, 
fwine,  &c.  whofe  bladder  of  urine  is  perfectly  membranous,  and  very 
large.  This  is  wifely  adapted  to  the  nature  of  their  food :  for  in  thefe  firft, 
as  all  their  juices  are  more  acrid,  fo  in  a  particular  manner  their  urine 
becomes  exalted ;  which,  as  its  remora  might  be  of  very  ill  confequence, 
muft  neceffarily  be  quickly  expelled.  This  is  chiefly  effected  by  its  fli- 
mulating  this  vifcus  more  ftrongly  to  contract,  and  fo  to  difcharge  its  con- 
tents. That  a  flimulus  is  one  of  the  principal  caufes  of  the  excretion  of 
urine,  we  learn  from  the  common  faline  diuretic  medicines  that  are 
given,  which  are  diffolved  into  the  ferum  of  the  blood,  and  carried  down 
by  the  kidneys  to  the  bladder  :  the  fame  appears  likewife  from  the  ap- 
plication of  cantharides  ;  or  without  any  of  thefe,  when  the  parts  are 
made  more  fenfible,  as  in  an  excoriation  of  the  bladder,  there  is  a  fre- 
quent defire  to  make  water.  Accordingly  we  find  thefe  animals  eva- 
cuate their  urine  much  more  frequently  than  man,  or  any  other  crea- 
ture that  lives  on  vegetable  food.  And  if  thefe  creatures,  whofe  fluids 
have  already  a  tendency  to  putrefaction,  are  expofed  to  heat  or  hunger, 
the  liquids  muft  for  a  coniiderable  time  undergo  the  actions  of  the  con- 
taining velTels,  and  frequently  perform  the  courfe  of  the  circulation, 
without  any  new  fupplies  of  food  ;  by  which  the  fluids  becoming  more 
and  more  acrid,  the  creature  is  apt  to  fall  into  feverifh  and  putrid  dif- 
eafes  :  and  in  fact  we  find  that  fatal  and  melancholy  diftemper  the  rabies 
eaninay  vutftina,  &c.  frequent  in  thefe  animals  ;  whereas  thofe  that  feed 
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on  vegetable  food  feldom  or  never  contract  thefe  difeafes  but  by  in- 
fection. 

Their  fpermatic  •vejfels  are  within  the  peritoneum,  which  is  fpread  over 
them,  and  from  which  they  have  a  membrane  like  a  mefentery,  fo  hang 
loofe  and  pendulous  in  the  abdomen  :  whereas,  in  us,  they  are  contained 
in  the  cellular  part  of  the  peritoneum,  which  is  tenfely  ftretched  over 
them.  At  their  paffage  out  of  the  lower  belly,  there  appears  a  plain  per- 
foration, or  holes  ;  and  from  obferving  this  in  quadrupeds,  has  arifen 
the  falfe  notion  of  hernia  or  rupture  among  authors.  This  opening  is  of 
no  difadvantage  to  them,  but  evidently  would  have  been  to  us  ;  for 
from  the  weight  of  our  vifcera,  and  our  continually  gravitating  upon 
thefe  holes,  wemuft  have  perpetually  laboured  under  enteroceles.  This 
they  are  in  no  hazard  of,  fince  in  them  this  paffage  is  at  the  highefl  part 
of  their  belly,  and,  in  their  horizontal  pofture,  the  vifcera  cannot  bear 
upon  it :  and,  to  prevent  even  the  fmallefl  hazard,  there  is  a  loofe  pen- 
dulous femilunar  flap  of  fat,  which  ferves  two  ufes,  as  it  both  hinders  the 
interlines  from  getting  into  the  paffage,  and  alfo  the  courfe  of  the  fluids 
from  being  flopped  in  the  veffels,  which  is  fecured  in  us  by  the  cellular 
fubftance  and  tenfe  peritoneum. 

There  is  next  a  paffage  quite  down  into  the  cavity,  where  the  tefticles 
lie.  Had  the  fame  ftrudlure  obtained  in  man,  by  the  conftant  drilling 
down  of  the  liquor  which  is  fecerned  for  the  lubricating  of  the  guts,  we 
mould  always  have  laboured  under  an  hydrocele  ;  but  their  pofture  fe- 
eures  them  from  any  hazard  of  this  kind  :  indeed  your  very  fat  lap-dogs, 
who  confequently  have  an  overgrown,  omentum,  are  fometimes  troubled 
with  an  epiplocele. 

The  fcrotum  is  fhorter  and  not  fo  pendulous  as  the  human  in  all  the 
dog  kind  that  want  the  vejicult  feminales  y  that  the  feed  at  each  copula- 
tion might  the  fooner  be  brought  from  the  teftes,  thus  in  fome  meafure 
fupplying  the  place  of  the  veficul<e  feminales  ;  for  the  courfe  of  the  feed 
through  the  •vafa  deferentia  is  thus  fhortened,  by  placing  the  fecerning 
veffels  nearer  the  excretory  organs.  The  want  of  <veJicuU  feminales  at  the 
fame  time  explains  the  reafon  why  this  creature  is  fo  tedious  in  copula- 
tion. 

The  ftructure  of  the  tejlicks  is  much  the  fame  with  the  human  ;  as  are 
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likewife  the  corpus  pyramidak,  varicofum,  or  pampiniforme,  and  the  epi- 
dydimis  or  excretory  veffel  of  the  tefticle.  The  vafa  deferentia  enter 
the  abdomen  where  the  blood- veffels  come  out ;  and,  paffing  along  the 
upper  part  of  the  bladder,  are  inferted  a  little  below  the  bulbous  part  of 
the  urethra. 

The  praeputium  has  two  mufcles  fixed  to  it :  one  that  arifes  from  the 
fphincter  ani,  and  is  inferted  all  along  the  penis ;  and  this  is  called  retraclor 
preputl :  but  the  other,  whofe  office  is  directly  contrary  to  this,  is  cuta- 
neous, and  feems  to  take  its  origin  from  the  mufcles  of  the  abdomen,  or 
rather  to  be  a  production  of  their  tunica  carnofa.  The  corpora  cavernofa 
rife  much  in  the  fame  way  as  the  human  :  but  thefe  foon  terminate ;  and 
the  reft  is  fupplied  by  a  triangular  bone,  in  the  inferior  part  of  which 
there  is  a  groove  excavated  for  lodging  the  urethra.  There  are  upon  the 
penis  two  protuberant  bulbous  flefhy  fubftances,  at  the  back  of  which 
are  two  veins,  which  by  the  creclores  penis  and  other  parts  are  com- 
preffed  in  the  time  of  coition  ;  and  the  circulation  being  flopped,  the 
blood  diftends  the  large  cavernous  bodies  :  after  the  penis  is  thus  fwelled, 
the  vagina,  by  its  contraction  and  fwelling  of  its  corpus  cavernofum, 
gripes  it  clofely;  and  fo  the  male  is  kept  in  action  fome  time  contrary  to 
his  will,  till  time  be  given  for  bringing  a  quantity  of  feed  fufficient  to 
impregnate  the  female  :  and  thus,  by  that  orgafmus  'veneris  of  the  fe- 
male organs,  the  want  of  the  veficulce  feminales  are  in  fome  meafure  fup- 
plied. But  as  it  would  be  a  very  uneafy  pofture  for  the  dog  to  fupport 
himfelf  folely  upon  his  hinder  feet,  and  for  the  bitch  to  fupport  the 
weight  of  the  dog  for  fo  long  a  time ;  therefore,  as  foon  as  the  bulbous 
bodies  are  fufficiently  filled,  he  gets  off  and  turns  averfe  to  her :  had 
then  the  penis  been  pliable  as  in  other  animals,  the  urethra  muft  of  ne- 
cemty  have  been  compreffed  by  this  twirling,  and  confequently  the  courfe 
of  the  feed  intercepted  ;  but  this  is  wifely  provided  againft  by  the  urethra's 
being  formed  in  the  hollow  of  the  bone.  After  the  emimon  of  the  feed, 
the  parts  turn  flaccid,  the  circulation  is  reftored,  and  the  bulbous  parts 
can  be  eafily  extended. 

The  proflata  feems  here  divided  into  two,  which  are  proportionably 
larger  than  the  human,  and  afford  a  greater  quantity  of  that  liquid. 

The  uterus  of  multiparous  animals  is  little  elfe  but  a  continuation  of 
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their  vagina,  only  feparated  from  it  by  a  fmall  ring  or  valve.  From  the 
uterus  two  long  canals  mount  upon  the  loins,  in  which  the  fcetufes  are 
lodged  :  thefe  are  divided  into  different  facs,  which  are  ftrongly  con- 
ftricled  betwixt  each  foetus  ;  yet  thefe  coarclions  give  way  in  the  time  of 
birth.  From  thefe  go  out  the  tubte  Fa/iopiana,  fo  that  the  ovaria  come 
to  lodge  pretty  near  the  kidneys. 

We  ought  next  to  examine  the  flruclure  of  the  thorax  and  its  contents. 
But  firft  it  may  not  be  amifs  to  remark  of  the  diaphragm  in  its  natural 
fituation,  that  it  is  in  general  more  loofe  and  free  than  the  human  ;  which 
is  owing  to  its  connection  with  the  neighbouring  parts  in  a  different 
manner  from  ours.  The  human  diaphragm  is  connected  to  the  pericar- 
dium ;  which  again,  by  the  intervention  of  the  mediaftinum,  is  tied  to  the 
fternum,  fpine,  &c.  but  here  there  is  fome  diftance  between  the  diaphragm 
and  pericardium.  We  obferve  further,  that  its  middle  part  is  much  more 
moveable,  and  the  tendinous  parts  not  fo  large.  And  indeed  it  was  ne- 
ceffary  their  diaphragm  mould  be  fomewhat  loofe,  they  making  more  ufe 
of  it  in  difficult  refpi ration  than  man.  This  we  may  obferve  by  the 
flrong  heaving  of  the  flanks  of  an  horfe  or  dog  when  out  of  breath ; 
which  correfponds  to  the  riling  of  the  ribs  in  us. 

The  difpofition  and  fituation  of  the  mamma  vary  as  they  bear  one  or 
more  young.  Thofe  of  the  uniparous  kind  have  them  placed  between  the 
pofterior  extremities,  which  in  them  is  the  higheft  part  of  their  bodies, 
whereby  their  young  get  at  them  without  the  inconvenience  of  kneeling  : 
neverthelefs,  when  the  creatures  are  of  no  great  fize,  and  their  breafb 
large,  as  in  fheep,  the  young  ones  are  obliged  to  take  this  poffcure.  In 
multiparous  animals,  they  muft  have  a  great  number  of  nipples,  that 
their  feveral  young  ones  may  have  room  at  the  fame  time,  and  thefe  dif- 
pofed  over  both  thorax  and  abdomen ;  and  the  creatures  generally  lie 
down  when  the  young  are  to  be  fuckled,  that  they  may  give  them  the 
moft  favourable  fituation.  From  this  it  does  not  appear  to  be  from  any 
particular  fitnefs  of  the  veffels  at  certain  places  for  giving  a  proper  nou- 
rlfhment  to  the  child,  that  the  breafts  are  fo  placed  in  women  as  we  find 
them,  but  really  from  that  fituation  being  the  moft  convenient  both  for 
mother  and  infant. 

The  Jiernum  is  very  narrow,  and  confifls  of  a  great  number  of  fmall 
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bones,  moveable  every  way ;  which  always  happens  in  creatures  that 
have  a  great  mobility  in  their  fpine.  The  ribs  are  ftraighter,  and  by  no 
means  fo  convex  as  the  human ;  whereby  in  respiration  the  motion  for- 
ward will  very  little  enlarge  their  thorax,  which  is  compenfated  by  the 
greater  mobility  of  their  diaphragm  :  fo  our  thorax  is  principally  enlar- 
ged according  to  its  breadth  and  depth,  and  theirs  according  to  its 
length.  The  want  of  clavicles,  and  the  confequent  falling  in  of  the  an- 
terior extremities  upon  the  cheft,  may  contribute  fomewhat  to  the 
ftraitnefs  of  the  ribs. 

The  mediaftinum  in  this  creature  is  pretty  broad.  The  pericardium  is 
not  here  contiguous  to  the  diaphragm,  but  there  is  an  inch  of  diftance 
betwixt  them,  in  which  place  the  fmall  lobe  of  the  lungs  lodges  ;  and  by 
this  means  the  liver,  8cc.  of  this  animal,  though  continually  prefhng  up- 
on the  diaphragm,  yet  cannot  difturb  the  heart's  motion. 

The  heart  is  fituated  with  its  point  almoft  directly  downwards,  accor- 
ding to  the  creature's  pofture,  and  is  but  very  little  inclined  to  the  left 
fide.  Its  point  is  much  fharper,  and  its  fhape  more  conoidal,  than  the 
human.  Here  the  names  of  right  and  left  ventricles  are  proper  enough, 
though  not  fo  in  the  human ;  which  oUght  rather  to  be  called  anterior 
and  poflerior^  or  fuperior  and  inferior.  The  animal  has  the  vena  cava  of 
a  confiderable  length  within  the  thorax,  having  near  the  whole  length  of 
the  heart  to  run  over  ere  it  gets  at  the  finus  Loiverianus  dexter.  In  men, 
as  foon  as  it  pierces  the  diaphragm,  fo  foon  it  enters  the  pericardium, 
which  is  firmly  attached  to  it,  and  immediately  gets  into  the  finus  Loiver- 
ianus ;  which  finus,  in  the  human  fubjecT;,  by  the  oblique  fituation  of 
the  heart  is  almoft  contiguous  to  the  diaphragm  :  and  by  this  we  difco- 
ver  that  feveral  authors  have  taken  their  delineations  of  the  human  heart 
from  brutes ;  which  is  eafily  detected  by  the  fhape  and  fituation  of  the 
heart,  and  long  vena  cava  within  the  thorax.  This  was  one  of  the 
faults  of  the  curious  wax-works  that  were  mown  at  London  and  Paris, 
which  were  plainly  taken  from  a  cow. 

This  fituation  of  the  heart  of  the  creature  agrees  beft  with  the  fhape  of 
its  thorax,  which  is  lower  than  the  abdomen. 

The  egrefs  of  the  large  blood-veffels  from  the  heart  is  fomewhat  dif- 
ferent from  the  human  :  for  here  the  right  fubclavian  comes  off  firft ; 
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and  as  a  large  trunk  runs  fome  way  upwards  before  it  gives  off  the  left 
carotid,  and  fplits  into  the  carotid  and  fubclavian  of  the  right  fide,  then 
the  left  fubclavian  is  fent  off :  So  that  neither  here,  properly  fpeaking,  is 
there  an  aorta  afcendens  more  than  in  the  human ;  but  this  name  has 
probably  been  impofed  upon  it  from  obferving  this  in  a  cow,  where  in- 
deed there  is  an  afcending  and  defcending  aorta. 

From  this  fpeciality  of  the  distribution  of  the  vefTels  of  the  right  fide, 
which  happens,  though  not  in  fo  great  a  degree,  in  the  human  fubject, 
we  may  perhaps  in  fome  meafure  account  for  the  general  greater  ftrength, 
readinefs  or  faculty  of  motion,  which  is  obfervable  in  the  right  arm.  I 
believe,  upon  meafuring  the  fides  of  the  vefTels,  the  furface  of  the  united 
trunk  of  the  right  fubclavian  and  carotid  is  lefs  than  that  of  the  left  fub- 
clavian and  carotid,  as  they  are  feparated.  If  fo,  the  refiftance  to  the 
blood  muft  be  lefs  in  that  common  trunk  than  in  the  left  fubclavian  and 
carotid :  but  if  the  refiftance  be  fmaller,  the  abfolute  force  with  which 
the  Hlood  is  fent  from  the  heart  being  equal,  there  muft  necefTarily  be  a 
greater  quantity  of  blood  fent  through  them  in  a  given  time ;  and  as  the 
ftrength  of  the  mufcles  is,  cater  is  paribus,  as  the  quantity  of  blood  fent 
into  them  in  a  given  time,  thofe  of  the  right  arm  will  be  ftronger  than 
thofe  of  the  left.  Now  children,  being  confcious  of  this  fuperior  ftrength, 
ufe  the  right  upon  all  occafions ;  and  thus  from  ufe  comes  that  great  dif- 
ference which  is  fo  obfervable.  That  this  is  a  fufEcient  caufe,  feems  evi- 
dent from  fact ;  for  what  a  difference  is  there  betwixt  the  right  and  the 
left  arm  of  one  who  has  played  much  at  tennis  ?  View  but  the  arms  of  a 
blackfmith,  and  legs  of  a  footman,  and  you  will  foon  be  convinced  of 
this  effect  arifing  from  ufing  them.  But  if  by  any  accident  the  right  arm 
is  kept  from  action  for  fome  time,  the  other  from  being  ufed  gets  the 
better ;  and  thofe  people  are  left-handed :  for  it  is  not  to  be  imagined, 
that  the  fmall  odds  in  the  original  formation  of  the  vefTels  fhould  be  fuf- 
ficient  to  refift  the  efFect  of  ufe  and  habit,  (inftances  of  the  contrary  oc- 
cur every  day) ;  it  is  enough  for  our  prefent  argument,  that  where  no 
means  are  ufed  to  oppofe  it,  the  odds  are  fufficient  to  determine  the  choice 
in  favour  of  the  right.  Now  becaufe  it  is  natural  to  begin  with  the  leg 
correfponding  to  the  hand  we  have  mofl  power  of,  this  is  what  gives  alfo 
a  superiority  to  the  right  leg. 
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This  difference  is  not  peculiar  to  man,  but  is  fall  more  obfervable  in 
thofe  creatures  in  whom  the  fame  mechanifm  does  obtain  in  a  greater 
degree.  Do  but  obferve  a  dog  at  a  trot,  how  he  bears  forwards  with  his 
right  fide;  or  look  at  him  when  a-fcraping  up  any  thing,  and  you  will 
prefently  fee  that  he  ufes  his  right  much  oftener  than  he  does  his  left 
foot.    Something  analogous  to  this  may  be  obferved  in  horfes. 

The  thymus  of  this  creature  is  proportionably  much  larger  than  ours ; 
whereas  the  glandula  thyroidea  is  much  lefs  :  and  it  is  generally  re- 
marked, that  thefe  two  glands  do  thus  always  fupply  the  place  of  each 
other ;  that  is,  in  fuch  animals  as  have  a  large  thymus,  the  glandula 
thyroidea  is  fmaller,  and  •vice  <verfa.  Hence  we  are  naturally  led  to 
afcribe  the  fame  ufe  to  both,  viz.  the  feparation  of  a  thin  lymph  for  di- 
luting the  chyle  in  the  thoracic  duel  before  it  be  poured  into  the  blood  ; 
then  if  we  confider  the  different  formation  of  the  thorax  in  both,  we 
fhall  readily  account  for  the  variety  in  the  bulk  of  thefe  two  glands.  Re- 
fpiration  being  chiefly  performed  in  man  by  the  widening  of  the  cheft, 
the  lungs  at  every  infpiration  muft  prefs  upon  the  thymus,  and  confe- 
quently  diminifh  it :  but  the  diaphragm  yielding  more  in  the  dog's  in- 
fpiration, this  gland  is  not  fo  much  preffed  by  the  lungs,  and  fo  will  be 
larger  ;  and  hence  the  glandula  thyroidea  will  be  proportionably  lefs. 
Again,  from  the  pofture  of  this  creature,  we  fhall  fee  that  it  was  much 
more  convenient  for  a  dog  to  have  the  mofl  part  of  the  diluting  lymph 
fupplied  by  the  thymus,  fince  the  neck  being  frequently  in  a  defcending 
pofture,  the  lymph  of  the  thyroid  gland  would  have  a  very  difadvanta- 
geous  courfe  to  get  to  the  thoracic  duct :  whereas  in  the  human  body, 
the  thymus  is  really  below  the  lacteal  canal,  where  it  makes  its  curva- 
ture before  it  opens  into  the  fubclavian  ;  and  confequently  there  is  a  ne- 
ceffity  of  a  confiderable  {hare  of  the  diluting  liquor  being  furnifhed  by 
the  thyroid  gland,  which  is  fituated  much  higher ;  fo  that  its  lymph  has 
the  advantage  of  a  perpendicular  defcent. 

We  may  here  obferve,  that  the  thoracic  duel  in  a  dog  has  no  curvature 
before  it  enters  the  fubclavian  vein,  the  horizontal  pofition  of  this  ani- 
mal allowing  a  favourable  enough  courfe  to  the  chyle,  fo  as  not  to  need 
that  turn  to  force  its  paffage  into  the  blood. 

The  lungs  of  this  creature  are  divided  into  more  numerous  lobes,  and 
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deeper,  than  they  are  in  man,  for  the  fame  reafon  as  the  liver.  The 
left  fide  of  the  thorax  in  this  animal  bears  a  greater  proportion  to  the 
right  than  in  man  ;  the  one  being  nearly  as  *  three  to  two,  the  other  as 
four  to  three. 

We  look  on  it  as  a  general  rule,  that  all  quadrupeds,  as  having  occa- 
fion  to  gather  their  food  from  the  ground,  are  provided  with  longer 
necks  than  man  :  but  as  a  long  neck  not  only  gives  the  advantage  of  too 
long  a  lever  to  the  weight  of  the  head,  but  alfo,  when  the  animal  is  ga- 
thering his  food,  makes  the  brain  in  danger  of  being  oppreffed  with  too 
great  a  quantity  of  blood,  by  the  liquor  in  thefe  arteries  having  the  ad- 
vantage of  a  defcent,  while  that  in  the  veins  muft  remount  a  confider- 
able  wray  contrary  to  its  own  gravity ;  it  was  therefore  neceflary  that  a 
part  of  the  length  of  the  neck  mould  be  fupplied  by  the  length  of  the 
jaws.  Thus  we  fee  horfes,  cows,  &c.  who  have  no  occalion  for  opening 
their  mouths  very  wide,  yet  have  long  jaws.  Bull-dogs  indeed,  and  fuch 
animals  as  have  occanon  for  very  ftrong  jaws,  muft  of  neceffity  have 
them  Ihort ;  becaufe  the  longer  they  are,  the  refiftance  to  be  overcome 
acts  with  a  longer  lever.  Another  exception  to  this  general  rule,  is  fuch 
animals  as  are  furnifhed  with  fomething  analogous  to  hands  to  convey 
their  food  to  their  mouths,  as  cats,  apes,  &c.  The  teeth  of  this  crea- 
ture plainly  fliew  it  to  be  of  the  carnivorous  kind  ;  for  there  are  none  of 
them  made  for  grinding  their  food,  but  only  for  tearing  and  dividing  it. 

Even  its  pofterior  teeth  are  not  formed  with  rough  broad  furfaces  as 
ours  are  ;  but  are  made  confiderably  fharper,  and  prefs  over  one  another 
when  the  mouth  is  fliut,  that  fo  they  may  take  the  firmer  hold  of  what- 
ever comes  betwixt  them. 

The  tongue,  in  confequence  of  the  length  of  the  jaws,  is  much  longer 
than  ours  ;  and  as  this  creature  feeds  with  his  head  in  a  depending  po- 
fture,  the  bolus  would  always  be  in  danger  of  falling  out  of  the  mouth, 
were  it  not  for  feveral  prominences  placed  moftly  at  the  root  of  the  tongue, 
and  crooked  backwards  in  fuch  a  manner,  as  to  allow  any  thing  to  prefs 
eafily  down  to  the  jaws,  but  to  hinder  its  return.  In  fome  animals  who 
feed  on  living  creatures,  thefe  under-hooks  are  ftill  more  confpicuous, 
as  in  feveral  large  fifties,  where  they  are  almoft  as  large  as  their  teeth  in 
the  forepart  of  their  mouth,  and  near  as  firm  and  ftrong. 

5  B  2  When 
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When  we  open  the  mouth,  we  fee  the  amygdala  very  prominent  in  the 
pofterior  part  of  it ;  fo  that  it  would  appear  at  firft  view,  that  theie  were 
inconveniently  placed,  as  being  continually  expofed  to  injuries  from  the 
hard  fubftances  this  creature  fwallows :  but  upon  a  more  narrow  fcruti- 
xi y,  we  find  this  provided  for  by  two  membranous  capfulae,  into  which 
the  amygdala^  when  prelTed,  can  efcape,  and  remove  themfelves  from  fuch 
injuries. 

The  velum  pendulum  palati  is  in  this  creature  considerably  longer  than 
in  man,  to  prevent  the  food  from  getting  into  his  nofe ;  which  would 
happen  more  frequently  in  this  animal  than  in  man,  becaufe  of  its  fitua- 
tion  while  feeding. 

In  this  fubje<5t  there  is  no  uvula  ;  but  then  the  epiglottis^  when  prelTed 
down,  covers  the  whole  rima  entirely,  and  naturally  continues  fo  :  there 
is  therefore  a  ligament,  or  rather  mufcle,  that  comes  from  the  os  hyoides 
and  root  of  the  tongue,  that  is  inferted  into  that  part  of  the  epiglottis 
where  it  is  articulated  with  the  cricoid  cartilage,  which  ferves  to  raife  it 
from  the  rima,  though  not  fo  ftrongly  but  that  it  may  with  a  fmall  force 
be  clapped  down  again. 

In  the  upper  part  of  the  pharynx,  behind  the  cricoid  cartilage,  there 
is  a  pretty  large  gland  to  be  found,  which  ferves  not  only  for  the  fepa- 
ration  of  a  mucous  liquor  to  lubricate  the  bolus  as  it  palTes  this  way,  but 
alfo  fupplies  the  place  of  a  valve,  to  hinder  the  food  from  regurgitating 
into  the  mouth,  which  it  would  be  apt  to  do  by  reafon  of  the  defcending 
fituation  of  the  creature's  head. 

The  afophagus  is  formed  pretty  much  in  the  fame  way  as  the  human. 
Authors  indeed  generally  allege,  that  quadrupeds  have  their  gullet  com- 
pofed  of  a  double  row  of  fpiral  fibres  decuffating  one  another  ;  but  this  is 
proper  to  ruminating  animals,  who  have  occafion  for  fuch  a  decuflation 
of  fibres.  The  action  of  thefe  you  may  eafily  obferve  in  a  cow  chewing 
her  cud. 

The  nofe  is  generally  longer  than  in  man,  and  its  external  palTage 
much  narrower.  The  internal  ftrucTure  is  alfo  better  adapted  for  an 
acute  fmelling,  having  a  larger  convoluted  furface  on  which  the  mem- 
brana  fchcideriana  is  fpread ;  and  this  is  to  be  obferved  in  moft  quadru- 
peds, who  have  the  offa  fpongiofa  commonly  large,  and  thefe  too  divi- 
ded. 
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ded  into  a  great  number  of  exceffively  fine  tliin  lamellae.  The  elephant, 
which  has  a  head  pretty  large  in  proportion  to  its  body,  has  the  greatefl 
part  of  it  taken  up  with  the  cavity  of  the  nofe  and  frontal  finufes  ;  which 
laft  extend  almoft  over  their  whole  head,  and  leave  but  a  fmall  cavity  for 
their  brains.  A  very  nice  fenfe  of  fmelhng  was  not  fo  abfolutely  necef- 
fary  for  man,  who  has  judgment  and  experience  to  direct  him  in  the 
choice  of  his  food ;  whereas  brutes,  who  have  only  their  fenfes,  muft 
have  thefe  of  neceffity  acute,  fome  having  one  fenfe  in  greater  perfection 
than  others,  according  to  their  different  way  of  life.  We  not  only  con- 
clude a  priori  from  the  large  expanded  membrana  fcheideriana,  that  their 
fenfe  of  fmelling  is  very  acute,  but  we  find  it  fo  by  cows  and  horfes  dif- 
tinguifhing  fo  readily  betwixt  noxious  and  wholefome  herbs,  which  they 
do  principally  by  this  fenfe. 

The  external  ear  in  different  quadrupeds  is  differently  framed,  but  al- 
ways calculated  to  the  creature's  manner  of  life.  In  fhape  it  commonly 
refembles  the  oblique  fection  of  a  cone  from  near  the  apex  to  the  bafis. 
Hares,  and  fuch  other  animals  as  are  daily  expofed  to  infults  from  beafts 
of  prey,  have  large  ears  directed  backwards,  their  eyes  warning  them  of 
any  danger  before ;  rapacious  animals,  on  the  other  hand,  have  their 
ears  placed  directly  forwards,  as  we  fee  in  the  lion,  cat,  8cc.  The  flow 
hounds,  and  other  animals  that  are  defigned  to  hear  mo  ft  diftinctly  the 
founds  coming  from  below,  have  their  ears  hanging  downwards.  Man 
again,  who  muft  equally  hear  founds  coming  from  all  quarters,  but  efpe- 
cially  fuch  as  are  fent  from  about  his  own  height,  has  his  external  ear 
placed  in  a  vertical  manner,  fome  what  turned  forward.  In  fhort,  where- 
ever  we  fee  a  fpeciality  in  the  make  of  this  organ  in  any  creature,  we 
lhall,  with  very  little  reflection,  difcover  this  form  to  be  more  convenient 
for  that  creature  than  another.  There  are  fome  differences  to  be  obfer- 
ved  in  the  flructure  of  the  internal  ear  in  different  animals ;  but  we 
know  fo  very  little  of  the  ufe  of  the  particular  parts  of  that  organ  in  the 
human  fubject,.  that  it  is  altogether  impoffible  to  affign  reafons  for  thefe 
variations  in  other  creatures. 

All  quadrupeds  have  at  the  internal  can  thus  of  the  eye  a  ftrong  firm 
membrane  with  a  cartilaginous  edge,  which  may  be  made  to  cover  fome 
part  of  their  eye;  and  this  is  greater  or  lefs  in  different  animals  as  their 
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eyes  are  more  or  lefs  expofed  to  dangers  in  fearching  after  their  food. 
This  membrana  raclitans,  as  it  is  called,  is  not  very  large  in  this  animal. 
Cows  and  horfes  have  it  fo  large  as  to  cover  one  half  of  the  eye  like  a  cur- 
tain, and  at  the  fame  time  is  tranfparent  enough  to  allow  abundance  of 
the  rays  of  light  to  pafs  through  it.  Fifties  have  a  cuticle  always  over 
their  eyes,  as  they  are  ever  in  danger  in  that  inconftant  element.  In  this 
then  we  may  alfo  obferve  a  fort  of  gradation. 

All  quadrupeds  have  a  feventh  mufcle  belonging  to  the  eye,  called 
fufpenfortus.  It  furrounds  almoft  the  whole  optic  nerve,  and  is  fixed  in- 
to the  fclerotic  coat  as  the  others  are.  Its  ufe  is  to  fuftain  the  weight  of 
the  globule  of  the  eye,  and  prevent  the  optic  nerve  from  being  too  much 
ftretched,  without  obliging  the  four  ftraight  mufcles  to  be  in  a  continual 
contraction,  which  would  be  inconvenient :  at  the  fame  time  this  mufcle 
may  be  brought  to  aflift  any  of  the  other  four,  by  caufing  one  particular 
portion  of  it  to  act  at  a  time. 

The  next  thing  to  be  remarked  is  the  figure  of  the  pupil,  which  is  dif- 
ferent in  different  animals,  but  always  exactly  accommodated  to  the  crea- 
ture's way  of  life.  Man  has  it  circular  for  obvious  reafons  ;  an  ox  has 
it  tranfverfe,  to  take  in  a  larger  view  of  his  food  :  cats,  again,  have  theirs 
fomewhat  perpendicular  (but  can  alter  it  pretty  much)  for  a  limilar  rea- 
fon,  and  fo  of  the  reft.  The  pupil  of  different  animals  varies  in  wide- 
nefs,  according  as  the  internal  organs  of  vilion  are  more  or  lefs  acute: 
Thus  cats  and  owls,  who  feek  their  prey  in  the  night,  or  in  dark  places, 
(and  confequently  muft  have  their  eyes  fo  formed  as  that  a  few  rays  of 
light  may  make  a  lively  imprefhon  on  the  retina),  have  their  pupils  in  the 
day-time  contracted  into  a  very  narrow  fpace,  as  a  great  number  of  rays 
would  opprefs  their  nice  organs,  while  in  the  night  they  dilate  consider- 
ably. In  the  fame  way,  when  the  retina  is  inflamed,  a  great  number  of 
rays  of  light  would  occafion  a  painful  fenfation ;  therefore  the  pupil  is 
contracted :  on  the  contrary,  in  dying  people,  or  in  a  beginning  amau- 
rosis, it  is  greatly  dilated,  as  the  eyes  on  fuch  occafions  are  very  diffi- 
cultly affected,  and  as  it  were  infenfible. 

The  pofterior  part  of  the  choroid  coat,  which  is  called  tapetum,  is  of 
different  colours  in  different  creatures.  For  oxen,  feeding  moftly  on  grafs 
have  this  membrane  of  a  green  colour,  that  it  may  reflect  upon  the  retina 
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all  the  rays  of  light  which  come  from  objects  of  that  colour,  while  other 
ravs  are  obfcured :  Thus  the  animal  fees  its  food  better  than  it  does  other 
objects.  Cats  and  owls  have  their  tapetum  of  a  whitifh  colour ;  and  for  the 
fame  reafons  have  the  pupil  very  dilatable,  and  their  organs  of  vifion 
acute :  and  we  fhall  find  that  all  animals  fee  more  or  lefs  diftinctly  in  the 
dark,  according  as  their  tapetum  approaches  nearer  to  a  white  or  black 
colour.  Thus  dogs,  who  have  it  of  a  greyifh  colour,  diftinguifh  objects 
better  in  the  night  than  man,  whofe  tapetum  is  dark  brown,  and  who  I 
believe  fees  worfl  in  the  dark  of  any  creature  ;  it  being  originally  defigned 
that  he  fhould  reft  from  all  kinds  of  employment  in  the  night-time. 
The  difference  then  of  the  colour  of  the  tapetum,  as  indeed  the  fabrick  of 
any  other  part  in  different  creatures,  always  depends  on  fome  particular 
advantage  accruing  to  the  animal  in  its  peculiar  manner  of  life  from  this 
Angularity. 

We  fhall  now  proceed  to  the  brain,  which  we  remark  in  the  firfl  place 
is  proportionally  much  fmaller  in  all  quadrupeds  than  the  human.  There 
was  no  fuch  occafion  for  fo  great  a  quantity  of  brains  in  thofe  animals 
as  in  man ;  feeing  in  them  all  its  energy  is  employed  in  their  progrefiion, 
while  man  has  a  great  wafle  of  fpirits  in  the  exercife  of  his  reafon  and 
intellectual  faculties.  And  befides  all  this,  a  great  bulky  brain  would  be 
inconvenient  to  thefe  creatures,  in  fo  far  as  it  would  add  confiderably  to 
the  weight  of  the  head  ;  which  having  the  advantage  of  a  long  lever  to 
act  with,  would  require  a  much  greater  force  to  fupport  it,  than  now  it 
does  ;  for  the  heads  of  the  greateft  part  of  quadrupeds  are  not  near  fo 
heavy  as  they  would  at  fight  feem  to  be,  from  the  finus  frontales  being 
produced  a  great  way  upwards  to  enlarge  the  organs  of  fmelling. 

The  pits  in  the  anterior  part  of  their  fkulls  are  much  more  confpicuous 
than  in  the  human  cranium  ;  which  may  be  occafioned  by  the  depend- 
ing pofture  of  thefe  creatures  heads  while  they  gather  their  food :  the 
brain  at  this  time  gravitating  much  on  the  bones  while  they  are  as  yet 
foft,  will  gradually  make  impreflions  upon  them  at  thefe  places  where  it 
rifes  into  eminencies.  This  is  prevented  in  man  moflly  by  his  erect 
poflure. 

The  falx  is  not  near  fo  large  in  quadrupeds  as  in  man,  as  they  have 
little  occafion  to  be  on  either  fide,  and  the  two  hemifpheres  of  the  brain 
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are  in  a  great  meafure  hindered  from  juftling  againft  one  another  in  vio- 
lent motions,  by  the  brain's  infinuating  itfelf  into  the  abovementioned 
pits. 

The  fecond  procefs  of  the  dura  mater^  or  tentorium  cerebello  fuper-expan- 
fum,  is  conliderably  thicker  and  ftronger  in  moft  quadrupeds  than  in 
man  ;  efpecially  in  fuch  of  them  as  are  very  fwift  of  foot,  as  hares  and 
rabbits,  and  that  moft  when  they  are  old.  This  membrane  is  generally 
offined,  that  it  may  the  more  effectually  keep  off  the  weight  of  the  fuper- 
incumbent  brain  from  the  cerebellum  in  their  rapid  motions,  which 
otherwife  would  be  of  bad  confequence. 

The  olfactory  nerves  are  very  large,  and  juftly  deferve  the  name  of 
procerus  mamillaris.  They  are  hollow,  and  confift  of  a  medullary  and 
cineritious  fubftance,  and  at  firft  fight  appear  to  be  the  anterior  ventricles 
of  the  brain  produced ;  but  in  man  they  are  fmall,  and  without  any 
difcernible  cavity.  The  reafon  of  this  is  pretty  evident,  if  we  confider 
how  this  animal's  head  is  fituated  ;  for  the  lymph  continually  gravita- 
ting upon  the  inferior  part  of  the  ventricles  may  thus  elongate  and  pro- 
duce them  :  but  from  this  very  inferior  part  the  olfactory  nerves  rife, 
and  are  fent  immediately  through  the  os  ethmoides  into  the  nofe. 
Hence  the  ancients,  thinking  they  were  continued  hollow  into  the  nofe, 
believed  they  were  the  emunctories  of  the  brain  :  in  the  brain  of  fheep, 
which  by  its  firm  texture  is  the  belt  fubject  of  any  for  fearching  into 
the  ftructure  of  this  part,  we  evidently  fee,  that  the  name  of  the  ftgmoid 
cavity ,  was  very  properly  applied  by  the  ancients  to  the  lateral  ventricles 
of  the  brain  ;  which  are  really  of  a  greater  extent  than  they  are  ordinarily 
painted  by  the  anatomifts,  reaching  farther  backwards,  and  forwards 
again  under  the  fubftance  of  the  brain. 

The  nates  and  tejles  deferve  this  name  much  better  here  than  in  the 
human  body,  with  refpect  to  each  other.  They  are  here  alfo  of  different 
colours  ;  the  nates  being  of  the  colour  of  the  cortical,  and  the  tejles  of  the 
medullary  fubftance  of  the  brain :  whereas,  in  man  they  are  both  of  one 
colour.  The  reafon  of  thefe  differences,  and  others  of  the  like  nature  to 
be  met  with,  I  ftiall  not  pretend  to  determine  ;  for  we  have  hitherto  fuch 
an  imperfect  knowledge  of  the  brain  itfelf,  that  we  are  entirely  ignorant 
of  the  various  ufes  of  its  different  parts.    We  may  in  general  conclude, 
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that  the  varying  in  one  animal,  from  what  it  is  in  another,  is  fitted  to 
the  creature's  particular  way  of  living. 

The  rete  mirabile  Galeni,  fituated  on  each  fide  of  the  fella  turcica,  about 
which  there  has  been  fo  much  difpute,  is  very  remarkable  in  moft  qua- 
drupeds. Galen  feems  with  juftice  to  fuppofe,  that  this  plexus  of  veffels 
ferves  for  checking  the  impetuofity  of  the  blood  deftined  for  the  brain. 

The  ftructure  of  the  brain  differing  but  very  little  in  all  quadrupeds, 
it  will  be  needlefs  to  examine  it  in  any  other. 

The  Anatomy  of  a  COW. 

TjpHE  next  fpecies  of  quadrupeds  we  propofed  to  confider,  was  the  ru- 
minant kind,  of  which  we  have  an  example  in  a  cow ;  and  accord- 
ingly fhall  take  the  foetus  of  the  animal  in  utero,  that  we  may  firft  remark 
fome  things  that  are  peculiar  to  it  in  that  ftate,  and  afterwards  proceed 
to  examine  its  vifcera  as  a  ruminant  animal.  Firft  then  as  a  foetus. 

The  form  of  a  cow's  uterus .  differs  from  the  human,  in  having  two 
pretty  large  cornua.  This  is  common  to  it  with  other  brutes  ;  for  a  bitch 
has  two  long  cornua  uteri :  But  thefe  again  differ  (as  being  multiparous 
and  uniparous)  in  this,  that  in  the  bitch's  cornua  the  fcetufes  are  con- 
tained ;  whereas  here  there  is  only  part  of  the  fecundines,  being  moftly 
the  allantois  with  the  included  liquor.  The  mufcular  fibres  of  the  uterus 
are  more  eafily  difcovered ;  its  internal  furface  has  a  great  number  of 
fpungy,  oblong,  protuberant,  glandular  bodies  fixed  to  it.  Thefe  are 
compofed  of  veffels  of  the  uterus  terminating  here.  In  an  impreg- 
nated uterus,  we  can  eafily  prefs  out  of  them  a  chylous  mucilaginous 
liquor  ;  they  are  compofed  of  a  great  many  proceffes  or  digituli,  and 
deep  caverns,  anfwering  to  as  many  proceffes  and  caverns  of  the  placenta. 
Their  refemblance  has  occafioned  the  name  of  papilU  to  be  given  them  ; 
and  hence  it  was  that  Hippocrates  was  induced  to  believe  that  the  foetus 
fucked  in  utero.  It  is  not  eafy  to  determine  whether  the  uterus  grows 
thicker  or  thinner  in  the  time  of  geftation.  The  membranes,  it  is  plain, 
(by  the  flretching  of  the  parts)  muft  be  made  thinner ;  but  then  it  is  as 
evident,  that  the  veffels  are  at  that  time  enlarged,  upon  which  principally 
the  thicknefs  of  any  part  depends  j  fo  there  feems  to  be  as  much  gained 
the  one  way,  as  loft  the  other. 
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The  os  uteri  is  entirely  fhut  up  by  a  glutinous  mucilaginous  fubftance, 
that  is  common  to  the  females  of  all  creatures  when  with  young:  by 
this  the  external  air  is  excluded,  which  would  foon  make  the  liquors 
corrupt ;  it  alfo  prevents  the  inflammation  of  the  membranes,  and 
the  hazard  of  abortion.  By  this  means  alfo  the  lips  of  the  womb  are 
kept  from  growing  together,  which  otherwife  they  would  certainly  at 
this  time  do.  There  are  mucous  glands  placed  here  to  fecern  this  gluten, 
which  on  the  breaking  of  the  membranes  with  the  contained  waters 
make  a  fapo  that  lubricates  and  wafhes  the  parts,  and  makes  them  eafily 
yield.    The  firfl  of  the  proper  involucra  of  the  foetus  is  the  chorion. 

The  chorion  is  a  pretty  flrong  firm  membrane,  on  whofe  external  fur- 
face  are  difperfed  a  great  many  red  flefhy  bodies  of  the  fame  number,  fize 
and  ftructure  with  the  papillae,  with  which  they  are  mutually  indented. 
They  have  been  called  cotyledones^  from  k©7-Ja>7,  "  cavity."  This  is  greatly  dif- 
puted  by  fome  as  a  name  very  improper;  but  I  think  without  reafon,  fince 
the  furface  that  is  connected  to  the  papillae  is  concave,  though  when  fe- 
parated  it  appears  rather  convex.  To  fliun  all  difpute,  they  may  be  called 
properly  enough  placentitis ,  fince  they  ferve  the  fame  ufe  as  the  placenta  in 
women.  The  feparation  of  thefe  from  the  papillae  without  any  laceration, 
and  our  not  being  able  to  inject  coloured  liquors  from  the  veffels  of  the 
glands  of  the  uterus  into  the  placentulae,  feem  to  prove  beyond  a  reply, 
that  there  can  be  here  no-  anaflomofes  betwixt  the  veffels ;  on  their  coats 
run  a  great  number  of  veffels  that  are  fent  to  the  feveral  placentulae,  on 
the  external  fide  next  to  the  uterus  ;  whereas  in  creatures  that  have  but 
one  placenta,  as  in  the  human  fubjecl,  cats,  dogs,  &c.  the  adhefion  is 
fome  what  firmer:  The  placentae  are  like  wife  joined  to  the  papillae  in  the 
cornua  uteri.    We  fhall  next  give  the  hiftory  of  the  allantois. 

This  is  a  fine  tranfparent  membrane  contiguous  to  the  former.  It  is 
not  a  general  involucrum  of  the  foetus  in  the  mother,  for  it  covers  only  a 
fmall  part  of  the  amnios.  It  is  moftly  lodged  in  the  cornua  uteri.  In 
mares,  bitches,  and  cats,  it  furrounds  the  amnios,  being-  every  where  in- 
terpofed  betwixt  it  and  the  chorion.  In  fheep  and  goats  it  is  the  fame  as 
in  this  animal ;  and  in  fwine  and  rabbits  it  covers  ftill  lefs  of  the 
amnios.  This  fac  is  probably  formed  by  the  dilatation  of  the  urachus, 
which  is  connected  at  its  other  end  to  the  fundus  of  the  bladder, 
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through  which  it  receives  its  contents,  and  the  membrane  is  doubled  at 
the  extremity  of  the  canal  to  hinder  .the  return  of  the  urine  back  into  the 
bladder.  Its  veffels  are  fo  exceffively  fine  and  few,  that  we  cannot  force  an 
injected  liquor  farther  than  the  beginning  of  this  coat.  This  membrane  is 
fo  far  analogous  to  the  cuticula,  as  not  to  be  liable  to  corruption,  or  eafily 
irritated  by  acrid  liquors.  The ,  exiftence  of  this  membrane  in  women  has 
been  very  warmly  difputed  on  both  fides.  Thofe  who  are  againft  its  ex- 
iftence deny  they  could  ever  find  it;  and,  allowing  it  were  fo,  allege,  that 
fince  the  urachus  is  impervious,  as  appears  by  our  not  being  able  to  throw 
liquors  from  the  bladder  into  it,  or  vice  verfa,  it  cannot  ferve  the  ufe  that  is 
agreed  by  all  it  does  ferve  in  beads,  and  therefore  in  the  human  body  there 
is  no  fuch  thing.  But  when  I  confidered  on  the  other  hand,  firft,  that  there 
feems  to  be  the  fame  neceflity  for  fuch  a  refervoir  in  man  as  in  other  ani- 
mals :  fecondly,  that  we  actually  find  urine  contained  in  the  bladder  of  the 
human  foetus :  thirdly,  that  urine  has  been  evacuated  at  the  navel  when  the 
urethra  was*"  flopped,  which  urine  without  this  conduit  would  have  fallen 
into  the  cavity  of  the  abdomen :  fourthly,  that  midwives  have  pretended  to 
remark  two  different  forts  of  waters  come  away  at  the  time  of  birth :  and 
laftly,  that  Dr  Littre  and  Dr  Hale  have  given  in  this  membrane  of  an 
human  fubjedl  with  all  the  other  fecundines  curioufly  prepared,  the  one 
to  the  royal  academy  at  Paris,  the  other  to  the  royal  fociety  at  London, 
by  which  focieties  their  refpective  accounts  are  attefted ;  not  to  mention 
Verheyen,  Heifter,  Keil,  &c.  who  affirm  their  having  feen  it;  and  Mr  Al- 
binus,  that  famous  anatomift,  profeflbr  at  Leyden,  fhows,  as  I  am  told,  to 
his  college  every  year  a  preparation  of  it :  On  all  thefe  accounts  I  muffc 
own,  that  it  feemed  not  improbable  to  me  there  was  fuch  a  membrane  in 
the  human  body.  But  in  four  bodies  I  purpofely  difTected,  wherein  I  was 
afiifted  by  a  very  accurate  anatomift,  Dr  Sinclair,  I  could  not  obferve  any 
fuch  thing.  However,  my  want  of  (kill  will  more  probably  be  doubted, 
than  the  truth  of  relations  fupported  by  fuch  authentic  vouchers  called 
in  queftion. 

The  third  proper  integument  of  the  foetus  is  the  amnios.  It  is  thinner 
and  firmer  than  the  chorion  ;  it  has  numerous  ramifications  of  the 
umbilical  veffels  fpread  upon  it,  the  lateral  branches  of  which  feparate  a 
liquor  into  its  cavity.    This  is  the  proper  liquor  of  the  amnios,  which  at 
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firft  is  in  a  imall  quantity,  afterwards  increafes  for  fome  months,  then 
again  decreafes,  and  in  a  cow  near  her  time  the  quantity  of  this  liquor 
is  not  above  a  pound.  This  membrane  does  not  enter  the  cornua  uteri  in 
this  creature ;  but  for  what  further  relates  to  the  ftructure  of  the  involu- 
cra,  with  the  nature  of  the  liquors  contained  in  them,  I  muft  refer  to  the 
fecond  volume  of  Medical  Effays,  from  page  121,  where  you  have  the  fum 
of  all  I  know  of  this  matter. 

There  are  here  two  vena*  umbilzcaks,  and  but  one  in  the  human  fubjecl; 
becaufe  the  extreme  branches  coming  from  the  feveral  placentulse  could 
not  unite  ib  foon  as  they  would  have  done  had  they  come  all  from  one 
cake  as  in  the  human* 

There  is  a  fmall  round  flefhy  body  that  fwims  in  the  urine  of  this 
creature,  mares,  &c.  which  is  the  hippomanes  of  the  ancients.  Several 
idle  opinions  and  whims  have  been  entertained  as  to  its  ufe;  but  that 
feems  to  be  {till  unknown,  or  how  it  is  generated  or  nourifhed,  for  it  has 
no  connection  with  the  foetus  or  placentula?. 

Having  thus  coniidered  the  feveral  involucra  of  this  animal  in  a  foetus 
ftate,  let  us  next  obferve  the  fpecialities  in  its  internal  ftructure  peculiar 
to  a  foetus. 

The  umbilical  vein  joins  the  vena  port  arum  in  the  capfula  Glijfoniana 
without  fending  off  any  branches  as  it  does  in  the  human  fubjec~t.  This 
vein  foon  after  birth  turns  to  a  ligament ;  yet  there  are  fome  inftances 
where  it  has  remained  pervious  for  feveral  years  after  birth,  and  occa- 
fioned  an  hemorrhage.  We  may  next  obferve  the  o\uct  called  canalis  ve- 
nojus^  going  ftraight  from  the  capfula  Glijfoniana  to  the  vena  cava  ;  this 
turns  alfo  afterwards  to  a  ligament.  The  umbilical  arteries  rife  at  acute 
angles  from  the  internal  iliacs,  whatever  fome  may  fay  to  the  contrary  : 
thefe  alfo  become  impervious. 

The  pulmonary  artery  coming  from  the  right  ventricle  of  the  heart 
divides  into  two :  the  fmalleft,  called  canalis  arteriofus,  opens  into  the  de- 
fending aorta ;  the  other  divides  into  two,  to  ferve  the  lungs  on  each 
fide.  The  foramen  ovale  is  placed  in  the  partition  betwixt  the  right  and 
left  auricles.  At  the  edge  of  this  hole  is  fixed  a  membrane,  which  when 
much  flretched  will  cover  it  all  over,  but  more  eafily  yields  to  a  force 
that  ads  from  the  right  auricle  to  the  left  than  from  the  left  to  the  right. 
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After  what  has  been  faid,  we  may  eafily  underftand  how  the  circulation 
is  performed  in  a  foetus.  The  blood,  being  brought  from  the  placenta  Of 
the  mother,  is  thrown  into  the  capfula  Gli/foniana,  where  it  is  intimately 
blended  with  the  blood  in  the  vena  portarum :  then  part  of  this  blood 
goes  directly  into  the  vena  cava  by  the  dublus  venofus ;  the  reft  paffes 
through  the  liver.  Firft,  then,  the  whole  is  fent  from  the  vena  cava  into 
the  right  auricle,  from  whence  part  of  it  is  fent  by  the  foramen  ovale  into 
the  left  auricle ;  the  reft  paffes  into  the  right  ventricle,  then  into  the 
pulmonary  artery  ;  then  the  greateft  fhare  it  receives  is  fent  immediately 
into  the  defcending  aorta  by  the  canalis  arteriofus,  and  the  remainder  cir- 
culates through  the  lungs,  and  is  fent  back  by  the  pulmonary  veins  into 
the  left  auricle  ;  which,  with  the  blood  brought  there  by  the  foramen  ovale, 
is  fent  into  the  left  ventricle,  from  whence  it  is  driven  by  the  aorta 
through  the  body.  The  great  defign  of  this  mechanifm  is,  that  the  whole 
mafs  of  blood  might  not  pafs  through  the  collapfed  lungs  of  the  foetus  ; 
but  that  part  of  it  might  pafs  through  the  foramen  ovale  and  canalis  ar- 
teriofus^  without  circulating  at  all  through  the  lungs. 

This  was  the  opinion  that  univerfally  prevailed  till  the  end  of  the  laft 
century,  when  it  was  violently  oppofed  by  Monfieur  Mery,  who  is  very 
lingular  in  feveral  of  his  opinions.  He  will  not  allow  that  the  foramen 
ovale  tranfmits  blood  from  the  right  to  the  left  auricle,  but  on  the  con- 
trary from  the  left  to  the  right;  and  that  for  no  other  reafon  but  becaufe 
he  obferved  the  pulmonary  artery  in  a  foetus  longer  than  the  aorta.  Mr 
Winnow  endeavours  to  reconcile  thefe  two  opinions,  by  faying  the  blood 
may  pafs  either  way,  and  that  it  is  here  as  it  were  blended  ;  his  reafon  is^ 
that  on  putting  the  heart  in  water,  the  foramen  ovale  tranfmits  it  any 
way.  Mr  Rohault,  profefTor  of  anatomy  at  Turin,  and  formerly  one  of 
Mery's  fcholars,  ftrongly  defends  his  mafter,  and  criticifes  Mr  Winflow. 
What  he  principally  builds  on,  is  the  appearance  this  foramen  has  in 
fome  dried  preparations  :  This  Mr  Winflow  will  not  allow  as  a  proof. 
After  all,  I  remain  in  the  common  opinion  ;  and  that  for  the  following 
reafons  :  Firft,  the  pulmonary  artery  being  larger  fignifies  nothing,  fince 
its  coats  are  not  only  thinner  and  will  be  more  eafily  diftended,  but 
alfo  the  refiftance  to  the  blood  in  the  pulmonary  artery  from  the  collapfed 
lungs  is  greater  than  the  refiftance  to  the  blood  in  the  aorta.  Secondly, 
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if  we  mould  allow  any  of  thefe  two  uncommon  opinions,  we  mould  have 
the  right  ventricle  vaftly  more  capacious  than  the  left :  for  if  we  fuppofe 
the  foramen  ovale  to  be  capable  of  tranfmitting « one  third  of  the  whole 
mafs  of  blood  in  any  given  time,  and  the  arteriofus  as  much  in  the  fame 
time,  then  you  will  find,  that,  according  to  Mr  Mery's  opinion,  the  whole 
mafs  of  blood  being  driven  from  the  right  ventricle  into  the  pulmonary 
artery,  one  third  paffes  by  the  canalis  arteriofus  into  the  defcending  aorta, 
two  thirds  pairing  through  the  lungs  and  returning  into  the  left  auricle  ; 
one  half  of  which  portion,  or  one  third  of  the  whole  mafs,  paffes  by  the 
foramen  ovale  into  the  right  auricle ;  and  the  other,  or  the  laft  third,  will  be 
fent  into  the  left  ventricle,  and  thence  expelled  into  the  aorta  ;  which  third, 
with  that  from  the  pulmonary  artery  by  the  canalis  arteriofus,  circulating 
through  the  body,  are  returned  unto  the  right  auricle,  where  meeting 
with  the  other  third  from  the  foramen  ovale,  with  it  they  are  fent  into  the 
right  ventricle  to  undergo  the  fame  courfe.  Thus  the  whole  mafs  is 
expelled  by  the  right  ventricle,  and  only  one  third  by  the  left.  If  this 
was  the  cafe,  why  is  not  the  right  ventricle  three  times  as  large  and 
ftrong  as  the  left  ? 

Then,  if  according  to  Mr  Winflow's  fyftem  the  foramen  ovale  tranfmits 
equal  quantities  from  both  auricles,  this  comes  to  the  fame  as  if  there 
was  no  foramen  ovale  at  all :  that  is  to  fay,  the  whole  mafs  going  from 
the  right  auricle  into  the  right  ventricle  and  pulmonary  artery,  one  third 
of  the  whole  mafs  paffes  into  the  aorta  through  the  canalis  arteriofus  •  the 
other  two  thirds,  paffmg  through  the  lungs,  return  to  the  left  auricle  and 
ventricle.  Thus  the  right  ventricle  expels  the  whole  mafs  j  the  left,  only 
one  third. 

But  if,  according  to  the  common  opinion,  we  fuppofe  the  foramen  ovale 
to  convey  the  blood  from  the  right  to  the  left  auricle,  then  one-third 
paffes  this  way  into  the  left  ventricle;  the  other  two-thirds  are  fent  by 
the  right  ventricle  into  the  pulmonary  artery  :  from  whence  one-third 
paffes  by  the  canalis  arteriofus  into  the  aorta  defcendens ;  the  other  third 
circulates  through  the  lungs,  and  is  returned  into  the  left  ventricle  ;  where 
meeting  with  that  from  the  foramen  ovale,  it  is  therewith  expelled  into  the 
aorta,  and  with  the  one-third  tranfmitted by  xhecanalis  arteriofus  returns  into 
the  auricle  to  run  the  fame  race  as  before.    Thus  we  conclude,  that  two 
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thirds  are  expelled  by  each  ventricle,  and  the  whole  circulates  through 
the  body  ;  and  hence  they  come  to  be  of  pretty  equal  dimenfions. 
In  all  this  calculation  I  have  had  no  regard  to  the  blood  difcharged 
from  the  umbilical  veffels  ;  but  the  greater  quantity  returned  by  the 
veins,  than  fent  out  by  the  arteries,  ftill  argues  for  the  common  opi- 
nion. 

The  kidneys  in  the  foetus  are  compofed  of  different  lobes,  which  ferves 
to  give  us  an  idea  of  the  kidneys  being  a  congeries  of  different  glands  ; 
thefe  lobes  being  kept  contiguous  by  the  external  membrane  are  preffed 
by  the  other  vifcera,  till  at  length  they  unite. 

We  come  now  to  confider  the  creature  as  a  ruminant  animal.  There 
are  no  denies  incifores  in  the  upper  jaw  ;  but  the  gums  are  pretty  hard,  and 
the  tongue  rough.  Theanimals  therefore  fupply  the  defeclby  wrapping  their 
tongue  round  a  tuft  of  grafs ;  and  fo,  prefting  it  againft  the  upper  jaw,  keep 
it  ftretched,  and  cut  it  with  the  teeth  of  the  under  jaw ;  then,  without 
chewing,  throw  it  down  into  the  cefophagus,  which  in  thefe  creatures 
eonfifts  of  a  double  row  of  fpiral  fibres  decuffating  one  another.  All 
animals  which  ruminate  mull  have  more  ventricles  than"  one ;  fome  have 
two,  fome  three;  our  prefent  fubject  has  no  lefs  than  four.  The  food  is 
carried  directly  down  into  the  firft,  which  lies  upon  the  left  fide,  and  is 
the  largeft  of  all ;  it  is  called  ,  <ventriculus,  and  >cojAia,  by  way  of  emi- 
nence. It  is  what  is  called  by  the  general  name  of  paunch  by  the  vulgar. 
There  are  no  rugae  upon  its  internal  furface  :  the  food,  by  the  force  of  its 
mufcular  coat,  and  the  liquors  poured  in  here,  is  fumciently  macerated  ; 
after  which  it  is  forced  up  hence  by  the  cefophagus  into  the  mouth,  and 
there  it  is  made  very  fmall  by  maftication  ;  this  is  what  is  properly  called 
chewing  the  cud,  or  rumination  ;  after  this  it  is  fent  down  by  the  gullet  into 
the  fecond  ftomach,  for  the  cefophagus  opens  indifferently  into  both  ;  how- 
ever, the  creature  has  a  power  to  direct  it  into  which  it  will.  Some  tell 
us,  that  the  drink  goes  into  the  fecond ;  but  that  might  be  eafily  deter- 
mined by  making  them  drink  before  flaughter.  The  fecond  ftomach, 
which  is  the  anterior  and  fmaller,  is  called  ke*p<ptx&os,  reticulum,  honeycomb, 
the  bonnet,  or  kings-hood.  It  eonfifts  of  a  great  number  of  cells  on  its  in- 
ternal furface,  of  a  regular  pentagonal  figure,  like  to  a  honeycomb.  Here 
the  food  is  farther  macerated ;  from  which  it  is  protruded  into  the  third, 
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called  E^Tvoi  or  omafum,  vulgo  the  manyplies,  becaufe  the  internal  furface  ri- 
fes  up  into  a  great  many  plicae  or  folds,  and  Jiratum  fuper  Jlratum,  ac- 
cording to  the  length  of  this  ftomach.  Some  of  thefe  plicae  are  farther 
produced  into  the  ftomach  than  others,  u  e.  firft  two  long  ones  on  each 
fide,  and  within  thefe  two  ftiorter  in  the  middle,  &c.  There  are  num- 
ber lefs  glandular  grains  like  millet- feeds  difperfed  on  its  plicae,  from 
which  fome  authors  call  this  ftomach  the  millet.  From  this  it  paffes  into 
the  fourth,  whofe  names  are  wo-t^ok,  abomafum^  caille,  or  the  red,  which  is 
the  name  it  commonly  has  becaufe  of  its  colour.  Caille  {ignifies  curdled ; 
and  hence  the  French  have  given  that  as  a  name  to  this  fourth  ftomach, 
becaufe  any  milk  that  is  taken  down  by  young  calves  is  there  curdled.  It  is 
this  fourth  ftomach,  with  the  milk  curdled  in  it,  that  is  commonly  ta- 
ken for  making  runnet ;  but  after  the  bile  and  pancreatic  juice  enter,  this 
coagulation  is  not  to  be  found,  which  fhews  the  ufe  of  thefe  liquors. 
There  are  other  creatures  which  ule  the  fame  food,  that  have  not  fuch  a 
mechanifm  in  their  digeftive  organs.  Horfes,  aftes,  &c.  have  but  one 
ftomach  where  grafs  is  macerated,  and  a  liquor  for  their  nourifhment  ex- 
tracted, and  the  remainder  fent  out  by  the  anus  very  little  altered.  From 
this  different  ftructure  of  the  ftomach  in  thefe  creatures,  a  ruminant  ani- 
mal will  be  ferved  with  one  third  lefs  food  than  another  of  equal  bulk: 
grafters  are  fuffkiently  acquainted  with  this.  The  reafon  is,  that  rumi- 
nating animals  have  many  and  ftrong  digeftive  organs ;  all  their  food  is 
fully  prepared,  and  almoft  wholly  converted  into  chyle :  but  a  horfe's  fto- 
mach is  not  fitted  for  this ;  fo  that  he  requires  a  much  greater  quantity 
of  food  to  extract  the  fame  nourifhment. 

The  guts  of  thefe  creatures  are  of  a  considerable  length  in  proportion 
to  the  bulk  of  the  body  ;  and  this  confirms  what  we  faid  formerly 
on  the  fubject  of  the  inteftines  of  a  dog,  viz.  that  the  length  and  capa- 
city of  the  guts  were  different  in  different  animals  according  to  the  na- 
ture of  their  food. 

The  duodenum  is  formed  here  much  the  fame  way  as  in  a  dog,  and  the 
general  intention  kept  in  view  with  regard  to  the  mixture  of  the  bile  and 
pancreatic  lymph.  The  great  guts  here  hardly  deferve  that  name,  their 
diameter  differing  very  little  from  that  of  the  fmali  ones  ;  but  to  compen- 
fate  this,  they  are  much  longer  proportionally  than  a  dog's  are,  being 
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convoluted  in  the  fame  way  as  the  fmall  guts  are.  The  caecum  is  very- 
large  and  long. 

The  fpleen  differs  not  much  either  in  figure  or  fituation  from  that  of  a 
dog's  ;  but  it  is  a  little  more  firmly  fixed  to  the  diaphragm,  there  not 
being  here  fo  much  danger  of  this  vifcus's  being  hurt  in  the  flexions  of 
the  fpine. 

The  liver  is  not  fplit  into  fo  many  lobes  in  this  creature  as  either  in  a 
man  or  dog  ;  which  depends  on  the  fmall  motion  this  creature  enjoys  in 
its  fpine,  which  made  fuch  a  divifion  needlefs.  This  alfo  confirms  what 
I  formerly  advanced  on  this  head. 

Their  vejica  urinaria  is  of  a  pyramidal  fhape.  It  is  very  large,  and 
more  membranaceous  ;  for  the  urine  of  thefe  creatures  not  being  fo  acrid 
as  that  of  carnivorous  animals,  there  was  no  fuch  occaiion  for  expelling 
it  fo  foon. 

This  creature  is  provided  with  a  loofe  pendulous  fcrotumy  and  confe- 
quently  with  veficulce  feminales.  The  female  organs  differ  from  thofe  of 
a  bitch,  moftly  as  to  the  form  of  the  cornua  uteri,  which  are  here  con- 
torted in  form  of  a  mail.  In  this,  and  all  uniparous  animals,  they  con- 
tain only  part  of  the  fecundines ;  but  in  bitches,  and  other  multiparous. 
animals,  they  run  ftreight  up  in  the  abdomen,  and  contain  the  foetus 
themfelves. 

The  fituation  of  the  heart  is  pretty  much  the  fame  with  that  of  a  dog, 
only  its  point  is  rather  fharper :  in  us,  the  heart  beating  continually  a- 
gainft  the  ribs,  and  both  ventricles  going  equally  far  down  to  the  confli- 
tution  of  the  apex,  it  is  very  obtufe ;  but  here  the  apex  is  made  up  only 
of  the  "left  ventricle,  fo  is  more  acute. 

The  aorta  in  this  creature  is  juftly  divided  into  afcending  and  defend- 
ing, though  this  divifion  is  ill-founded  either  in  a  dog  or  man ;  and  it 
has  certainly  been  from  this  fubjecl  that  the  older  anatomifts  took  their 
defcriptions  when  they  made  this  divifion  j  for  here  the  aorta  divides  into 
two,  the  afcending  and  defcending. 
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Of  FOWLS  in  general 

^HE  next  clafs  of  animals  we  come  to  confider  are  the  feathered  kind ; 

which  are  divided  into  the  granivorous  and  carnivorous.  But  be- 
fore we  go  on  to  confider  the  fpecialties  in  the  vifcera  of  each  kind,  we 
muft  obferve  what  both  fpecies  agree  in. 

Fowls  have  a  particular  covering  of  feathers  different  from  all  other 
creatures,  but  exactly  well  fuited  to  their  manner  of  life  :  for  it  not  only 
pro  teds  them  from  the  injuries  of  the  weather,  but  ferves  them  in  their 
progreflion  through  that  thin  aerial  element  they  are  for  the  moft  part 
employed  in  ;  and  as  fome  fowls  live  much  in  the  water,  their  feathers 
being  continually  befmeared  with  an  oily  liquor,  keeps  the  water  from 
foaking  into  their  fkins,  and  fo  prevents  its  bad  effects,  which  it  would 
infallibly  otherwife  produce. 

Fowls  have  the  ftrongeft  mufcles  of  their  whole  body  inferted  into  their 
wings  ;  whence  by  the  way  we  may  obferve,  that  it  is  altogether  impof- 
fible  for  man  to  buoy  himfelf  up  into  the  air  like  birds,  even  though  he 
had  proper  machines  in  place  of  wings,  unlefs  he  were  likewife  provided 
with  mufcles  ftrong  enough  for  moving  them,  which  he  has  not.  In  the 
next  place,  their  wings  are  not  placed  in  the  middle  of  their  bodies,  but 
a  good  deal  further  for\*  ards  j  whence  it  would  at  firft  view  appear,  that 
their  heads  would  be  erect,  and  their  pofterior  parts  moft  depending  when 
raifed  in  the  air :  but  by  ftretehing  out  their  heads,  which  act  upon  the 
lever  of  a  long  neck,  they  alter  their  centre  of  gravity  pretty  much  ;  and 
alfo  by  filling  the  facs  or  bladders  in  the  infide  of  their  abdomen  with 
air,  and  expanding  their  tail,  they  come  to  make  the  pofterior  part  of 
their  bodies  confiderably  higher  ;  and  thus  they  fly  with  their  bodies  nearly 
in  an  horizontal  fituation.  Hence  we  find,  that  if  their  necks  are  kept 
from  being  ftretched  out,  or  if  you  cut  away  their  tails,  they  become  in- 
capable of  flying  any  confiderable  way.  The  largenefs  of  the  wings  in 
different  fowls  varies  according  to  the  oceafions  of  the  creature.  Thus 
birds  of  prey,  who  muft  fly  a  confiderable  way  to  provide  their  food, 
have  large  ftrong  wings  whereas  domeftic  birds,  who  find  their  nourifh- 
ment  almoft  every  where,  have  very  fhort  and  but  fmall  wings.  The 
beft  account  of  the  manner  of  progrefTion  of  fowls  is  given  by  Alfonfus 
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Borellus,  in  his  treatife  Be  Motu  Animalium ;  and  in  the  Religious  Philofo- 
pher  we  have  Borelli's  doctrine  ftripped  pretty  much  of  its  mathematical 
form.  The  pofterior  extremities  are  fo  fituated,  as  to  make  us  at  firft 
think  they  would  be  in  continual  hazard  of  falling  down  forwards  when 
they  walk ;  but  this  is  prevented  by  their  holding  up  their  heads  and 
necks  ;  and  when  they  have  occafion  for  climbing  up  a  fteep  place,  they 
fteetch  out  their  head  and  necks  forwards.  Thus  we  may  obferve  a 
goofe  entering  a  barn-door,  where  generally  there  is  an  afcending  ftep, 
to  ftretch  out  its  neck,  which  before  was  raifed,  and  incline  its  body 
forwards.  This  is  laughed  at  by  the  common  people,  who  afcribe  it  to 
a  piece  of  folly  in  the  goofe,  as  if  afraid  of  knocking  its  head  againft  the 
top  of  the  door. 

Carnivorous  animals  are  provided  with  ftrong  crooked  claws  for  the 
catching  their  prey :  water -fowls  ufe  them  for  fwimming ;  and  princi- 
pally for  this  purpofe  have  a  ftrong  firm  membrane  interpofed  betwixt 
the  toes.  There  is  a  beautiful  mechanifm  to  be  obferved  in  the  toes  of 
fowls,  which  is  of  considerable  ufe  to  them.  For  their  toes  are  naturally 
drawn  together,  or  bended,  when  the  foot  is  bended :  this  perhaps  pro- 
ceeds from  the  tendons  of  the  toes  pamng  over  in  them,  which  is  analo- 
gous to  our  heels  ;  and  when  the  foot  is  bended  muft  confequently  be 
much  ftretched ;  and  fince  they  are  inferted  into  the  toes,  muft  of  necef- 
fity  bend  them  when  the  foot  is  bended ;  and  when  the  foot  is  extended, 
the  flexors  of  the  toes  are  again  relaxed,  and  they  therefore  expanded. 
This  is  of  great  ufe  to  water  fowls  :  for  had  there  been  no  fuch  contri- 
vance as  this,  they  muft  have  loft  as  much  time  when  they  pulled  their 
legs  in  as  they  had  gained  by  the  former  ftroke ;  but,  as  the  parts  are 
now  framed,  whenever  the  creature  draws  in  its  foot,  the  toes  are  at 
the  fame  time  bended  and  contracted  into  lefs  fpace,  fo  that  the  refift- 
ance  made  againft  the  water  is  not  near  fo  great  as  before :  on  the  con- 
trary, when  they  ftretch  their  foot,  their  toes  are  extended,  the  membrane 
betwixt  them  expanded,  and  confequently  a  greater  refiftance  made  to  the 
water.  Again,  fuch  fowls  as  live  moftly  in  the  air,  or  have  occafion  to  fuftain 
themfelves  on  branches  of  trees  in  windy  weather,  and  even  in  the  night- 
time when  afleep,  while  all  their  mufcles  are  fuppofed  to  be  in  a  ftate  of 
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relaxation  ;  fuch,  I  fay,  have  no  more  to  do  but  lean  down  the  weight 
of  their  bodies,, and  their  toes  continue  bended  without  any  mufcles  being 
in  action ;  and  whenever  they  would  difentangle  themfelves,  they  raife 
up  their  bodies,  by  which  their  foot,  and  confequently  their  toes  are 
extended. 

Carnivorous  fowls  have  their  beaks  long,  fharp,  and  crooked  ;  the  dome- 
flick  fowls,  fuch  as  the  hen  kind,  &c.  have  ftrong  fhort  beaks,  commo- 
dioufly  fitted  to  dig  up  and  break  their  food;  the  water-fowls  again,  have 
long  or  very  broad  fcoop-like  beaks,  which  is  moft  convenient  for  them. 
The Jlernum  of  fowls  is  much  larger  proportionally  than  the  human,  and 
has  a  ridge  rifing  in  its  middle  for  the  more  commodious  origin  of  the 
mufcles  that  move  the  wings.  It  is  alfo  lefs  moveable  than  ours  :  for 
had  it  been  very  moveable,  a  great  deal  of  the  force  employed  for  mo- 
ving the  wings  would  at  every  contraction  of  the  mufcles  have  been  loft, 
or  elfe  fome  other  mufcles  mufb  have  come  in  play  to  keep  firm  the  fter- 
num ;  but  this  additional  weight  would  have  been  inconvenient  for  their 
progreffion. 

What  other  things  are  moft  remarkable  in  the  ftruclure  of  the  feveral 
vifcera,  we  fhall  confider  in  that  common  domeftic  animal  the  cock  or 
hen,  and  afterwards  obferve  the  difference  of  their  <v\[cera  chylopoietica 
from  a  carnivorous  fowl. 

The  Anatomy  of  a  COCK. 

rJ,'  HE  ajbphagm  of  this  creature  runs  down  its  neck,  fomewhat  inclined 
to  the  right-fide ;  and  terminates  in  a  pretty  large  membranous  fac, 
which  is  the  ingluvies  or  crop,  where  the  food  is  macerated  and  diffolved 
by  a  liquor  feparated  by  the  glands,  which  are  eafily  obferved  every 
where  on  the  external  furface  of  this  bag.  The  effect  of  this  maceration 
may  be  very  well  obferved  in  pigeons,  who  are  fometimes  in  danger  of 
being  fuffbcated  by  the  peafe,  &c.  they  feed  upon,  fwelling  to  fuch  an  1 
immenfe  bulk  in  their  ingluvies,  that  they  can  neither  get  upwards  nor 
downwards.  If  it  be  a  favourite  fowl,  it  might  be  preferved  by  opening 
the  fac,  taking  out  the  peafe,  and  fewing  up  the  wound. 

The  food  getting  out  of  this  fac,  goes  down  by  the  remaining  part  of 
the  cefophagus  into  the  ventrlculus  fucccnturiatus,  or  infundibulurn  Peyeri, 

which 
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which  is  a  continuation  of  the  gullet  with  more  numerous  glands,  which 

feparate  a  liquor  to  dilute  the  food  ftill  more,  which  at  length  gets  into 
the  true  ftomach  or  gizzard,  which  confifts  of  two  very  ftrong  mufcles 
covered  externally  with  a  tendinous  aponeurofis,  and  lined  on  the  infide 
by  a  very  thick  firm  membrane,  which  we  evidently  difcover  to  be  a  pro- 
duction of  the  cuticula.  This  might  have  been  proved  in  fome  meafure 
a  priori,  from  taking  notice,  that  this  membrane,  which  in  chicks  is  only 
-  a  thin  flight  pellicle,  by  degrees  turns  thicker  and  ftronger  the  more  at- 
trition it  fufFers  :  but  there  is  no  other  animal  fubftance,  fo  far  as  we 
know,  which  grows  more  hard  and  thick  by  being  fubjected  to  attrition, 
excepting  the  cuticula.  Hence  may  be  drawn  fome  kind  of  proof  of  what 
I  have  fometimes  affirmed  concerning  the  tunica  villofa  of  the  ftomach 
and  inteftines  in  the  human  body,  viz.  that  it  was  in  part  a  continuation 
of  the  epidermis  ;  nay,  all  the  hollow  parts  of  the  body,  even  arteries, 
veins,  &c.  feem  to  be  lined  with  a  production  of  this  membrane,  or  one 
analogous  to  it.  The  ufe  of  this  internal  coat  of  the  ftomach  of  fowls  is 
to  defend  the  more  tender  parts  of  that  vifcus  from  the  hard  grains  and 
little  ftones  thofe  creatures  take  down. 

The  digeftion  of  thefe  animals  is  performed  merely  by  attrition,  as  13 
evinced  by  many  experiments.  We  fee  them  daily  take  down  confider- 
able  numbers  of  the  mod  folid  rugged  little  flints  they  find ;  and  thefe 
can  ferve  for  no  other  purpofe  than  to  help  the  trituration  of  their  ali- 
ments. After  thefe  pebbles,  by  becoming  fmooth,  are  unfit  for  this  of- 
fice, they  are  thrown  up  by  the  mouth.  Hence  fowls  that  are  long  confi- 
ned, though  ever  fo  well  fed,  turn  lean  for  want  of  thefe  ftones  to  help 
their  digeftion.  But  this  was  put  beyond  all  difpute  by  Mr  Tauvry,  who 
gave  a  fpecies  of  metal  to  an  oftrich,  convex  on  one  fide,  and  concave  on 
the  other,  but  carved  on  both  ;  and  opening  the  creature's  body  fome 
time  after,  it  was  found,,  that  the  carving  on  the  convex  fide  was  all 
obliterated,  while  the  engraved  character  remained  the  fame  as  before  on 
the  concave  fide,  which  was  not  fubjected  to  the  ftomach's  preflfure : 
which  could  not  have  happened  had  digeftion  been  performed  by  a  men- 
ftruum,  or  any  other  way  whatfoever  ;  but  may  be  eafily  folved  by  al- 
lowing a  fimple  mechanical  preffure  to  take  place.  We  are,  however,  by 
no  means  to  conclude  from  this,  as  fome  have  too  rafhly  done,  that  in 
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the  human  body  digeftion  is  performed  by  a  fimple  attrition  ;  otherwife 
we  may,  with  equal  ftrength  of  reafon,  by  as  good  arguments  drawn 
from  what  is  obferved  in  fifties,  prove  that  the  aliments  are  diffolved  in 
our  ftomachs  by  the  action  of  a  menftruum.  But  this  method  of  reafon  - 
ing  is  very  faulty ;  nor  can  it  ever  bring  us  to  the  true  folution  of  any 
philofophical  or  medical  problem.  It  is  very  plain,  fince  the  ftructure  of 
the  parts  of  the  human  ftomach  are  fo  very  different  from  that  of  this 
creature,  that  it  is  foolifh  and  unreafonablc  to  imagine  both  of  them  ca- 
pable of  producing  the  fame  effects .  At  each  end  of  the  ftomach,  there 
are  as  it  were  two  particular  facs  of  a  different  texture  from  the  reft  of  the 
flomach,  not  confiding  of  ftrong  mufcular  fibres  ;  they  feem  to  be  recep- 
tacles fdr  the  ftones,  (efpecially  at  the  end  which  is  fartheft  from  the  ori- 
fice), while  the  digefted  aliment  is  protruded  into  the  interlines. 

The  duodenum  begins  pretty  near  the  fame  place  at  which  the  cefopha- 
gus  enters  :  yet  notwithstanding  the  vicinity  of  thefe  two  tubes,  the  ali- 
ments are  in  no  danger  of  getting  out  before  they  are  perfectly  digefted, 
by  reafon  of  a  protuberance  or  feptum  medium  betwixt  the  orifices  ;  and 
in  thofe  creatures  who  have  fuch  a  ftrong  mufcular  ftomach,  it  is  a  mat- 
ter of  great  indifference,  whether  the  entry  of  the  cefophagus  or  pylorus 
be  higheft,  provided  that  the  entry  from  the  cefophagus  does  not  allow 
the  food  to  regurgitate,  fince  the  force  of  the  flomach  can  eafily  protrude 
it  towards  the  duodenum.  This  gut  is  moftly  in  the  right-fide,  and 
hangs  pendulous  in  their  abdomen,  having  its  two  extremities  fixed  to 
the  liver.  The  duclus  choledochus  enters  near  its  termination,  where  it 
mounts  up  again  to  be  fixed  to  the  liver ;  and  left,  by  the  contraction 
of  the  inteftines,  the  bile  fhould  pafs  over  without  being  intimately 
blended  with  the  chyle,  that  duel:  -enters  downwards,  contrary  to  the 
courfe  of  the  food,  and  contrary  to  what  is  obferved  in  any  of  the  ani- 
mals we  have  yet  mentioned.  But  ftill  the  general  intention  is  kept  in 
view,  in  allowing  thefe  juices  the  faireft  chance  of  being  intimately 
blended  with  the  food. 

The  fmall  guts  are  proportionally  larger  than  thofe  of  carnivorous 
birds,  for  the  general  caufe  already  afngned.  At  the  end  of  the  ilium 
they  have  two  large  intejiina  cccca,  one  on  each  fide,  which  ferve  as  refer- 
voirs  to  the  faeces ;  which,  after  fome  r.emora,  there  regurgitate  into 

what 


COMPARATIVE  ANATOMY.  767 

what  foon  becomes  the  rectum :  which,  together  with  the  excretories  of 
urine,  and  organs  of  generation,  empties  itfelf  into  the  common  cloaca. 
The  fmall  interlines  are  connected  by  a  long  loofe  mefentery,  which  has 
little  or  no  fat  accompanying  the  blood-veffels,  there  being  no  hazard  of 
the  blood's  being  flopped. 

The  pancreas  in  the  creature  lies  betwixt  the  two  folds  of  the  duode- 
num, and  fends  two  or  three  dudls  into  this  gut  pretty  near  the  biliary. 

The  fpleen  is  here  of  a  round  globular  figure,  fituated  between  the  li- 
ver and  flomach,  and  betwixt  thefe  and  the  back-bone  it  enjoys  the  fame 
properties  as  in  other  animals,  viz.  large  blood-veffels,  &c.  AJ1  its  blood 
is  fent  into  the  vena  portarum,  and  has  a  perpetual  conquaffation.  It  has 
no  excretory,  as  far  as  we  know.  Their  liver  is  divided  into  two  equal 
lobes  by  a  pellucid  membrane,  running  according  to  the  length  of  their 
body ;  and  hence  we  may  obferve,  that  it  is  not  proper  to  that  bowel 
to  lie  on  the  right  fide ;  which  is  flill  more  confirmed  by  what  we  ob- 
ferve in  fifhes,  where  it  almofl  lies  in  the  left  fide. 

The  fhape  of  their  gall-bladder  is  not  much  different  from  that  of 
quadrupeds  ;  but  is  thought  to  be  longer  in  proportion  to  the  fize  of  the 
animal,  and  is  farther  removed  from  the  liver. 

The  principal  difference  to  be  remarked  in  their  heart,  is  the  want  of 
the  valvule  tricu/pides,  and  their  place  being  fupplied  by  one  flefhy  flap. 

The  lungs  are  not  loofe  within  the  cavity  of  the  thorax,  but  fixed  to- 
the  bone  all  the  way ;  neither  are  they  divided  into  lobes,  as  in  thofe 
animals  that  have  a  large  motion  in  their  fpine.  They  are  two  red 
fpongy  bodies  covered  with  a  membrane  that  is  pervious,  and  which  com- 
municates with  the  large  veficles  or  air-bags  that  are  difperfed  over  their 
whole  abdomen  ;  which  veficles  ferve  two  very  confiderable  ufes.  The 
one  is.  to  render  their  bodies  fpecifically  light,  when  they  have  a  mind 
to  afcend  and  buoy  themfelves  up  when  flying,  by  diflending  their 
lungs  with  air,  and  alfo  flraiten  their  trachea  arteria  and  fo  return  the  air^ 
Secondly,  they  fupply  the  place  of  a  mufcular  diaphragm  and  ftrong 
abdominal  mufcles  ;  producing  the  fame  effects  on  the  feveral  contained 
vifcera,  as  thefe  mufcles  would  have  done,  without  the  inconveniency  of 
their  additional  weight ;  and  conducing  as  much  to  the  exclufion  of  the 
egg  and  faeces*. 

The 
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The  trachea  arteria,  near  where  it  divides,  is  very  much  contracted ;  and 
their  voice  is  principally  owing  to  this  coarctation.  If  you  liften  atten- 
tively to  a  cock  crowing,  you  will  be  fenfible  that  the  noife  does  not  pro- 
ceed from  the  throat,  but  deeper;  nay  this  very  pipe,  when  taken  out  of 
the  body  and  cut  off  a  little  after  its  divifion,  and  blown  into,  will  make 
a  fqueaking  noife,  fomething  like  the  voice  of  thefe  creatures.  On  each 
fide,  a  little  higher  than  this  contraction,  there  is  a  mufcle  arifing  from 
their  flernum,  which  dilates  the  tracliea.  The  cartilages,  of  which  the 
pipe  is  compofed  in  this  animal,  go  quite  round  it ;  whereas  in  men  and 
quadrupeds,  they  are  difcontinued  for  about  one-fourth  on  the  back  part, 
and  the  intermediate  fpace  is  filled  up  by  a  membrane.  Neither  is  the  tra- 
chea fo  firmly  attached  to  their  vertebrae  as  in  the  other  creatures  we  have 
examined.  This  flructure  we  mail  find  of  great  fervice  to  them,  if  we 
confider,  that  had  the  fame  ftructure  obtained  in  them  as  in  us,  their 
breath  would  have  been  in  hazard  of  being  flopped  at  every  flexion  or 
twirling  of  their  neck,  which  they  are  frequently  obliged  to.  This  we  may 
be  fenfible  of  by  bending  our  necks  confiderably  on  one  fide,  upon  which 
we  mall  find  a  great  flraitnefs  and  difficulty  of  breathing ;  whereas  their 
trachea  is  better  fitted  for  following  the  flexions  of  the  neck  by  its  loofe 
connection  to  the  vertebras. 

In  place  of  a  mufcular  diaphragm  this  creature  has  nothing  but  a  thin 
membrane  connected  to  the  pericardium,  which  feparates  the  thorax  and 
abdomen.  But  befides  this,  the  whole  abdomen  and  thorax  are  divided 
by  a  longitudinal  membrane  or  mediajlinum  connected  to  the  lungs,  peri- 
cardium, liver,  flomach,  and  to  the  fat  lying  over  their  flomach  and  guts, 
which  is  analogous  to  an  omentum,  and  fupplies  its  place. 

The  kidneys  lie  in  the  hollow  excavated  in  the  fide  of  the  back-bone, 
from  which  there  is  fent  out  a  bluifh- coloured  canal  running  along  by 
the  fide  of  the  vas  deferens,  and  terminating  directly  into  the  common  cloaca. 
This  is  the  ureter,  which  opens  by  a  peculiar  aperture  of  its  own,  and  not 
at  the  penis.  This  creature  having  no  vefica  urinaria,  it  was  thought  by 
fome  they  never  paffed  any  urine,  but  that  it  went  to  the  nourifhment  of 
the  feathers:  but  this  is  falfe;  for  that  whitifh  fubflance  that  you  fee  their 
greenifh  faeces  covered  with,  and  which  turns  afterwards  chalky,  is  their 
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urine.  Let  us  next  confider  the  organs  of  generation  of  both  fexes,  and 
firft  thofe  of  the  male.  r 

The  tejlicles  are  fituated  one  on  each  fide  of  the  back-bone ;  and  are  pro- 
portionally very  large,  to  the  creature's  bulk.  From  thefe  run  out  the 
vafa  feminifera,  at  firft  ftraight ;  but  after  they  recede  farther  from  the 
body  of  the  tefticle,  they  acquire  an  undulated  or  convoluted  form,  as  the 
epididymis  in  man.  Thefe  convolutions  partly  fupply  the  want  of  <vefi- 
cula  feminales,  their  coition  being  at  the  fame  time  very  fhort:  Thefe  ter- 
minate in  the  penis,  of  which  this  creature  has  two,  one  on  each  fide  of 
the  common  cloaca  pointing  directly  outwards;  and  are  very  fmall  and 
fhort,  whence  they  have  efcaped  the  notice  of  anatomifts,  who  have  often 
denied  their  exiftence.  This  is  what  is  chiefly  remarkable  in  the  organs 
of  the  male. 

The  racemus  vitellorum,  being  analogous  to  the  ovaria  in  the  human 
fubject,  are  attached  by  a  proper  membrane  to  the  back-bone.  This  is 
very  fine  and  thin,  and  continued  down  to  the  uterus.  Its  orifice  is  averfe 
with  refpedt  to  the  ovaria ;  yet  notwithstanding,  by  the  force  of  the  orgaf- 
mus  venereus,  it  turns  round  and  grafps  the  <vite/lus,  which  in  its  paffage 
thro'  this  duct,  called  the  infundibulum,  receives  a  thick  gelatinous  liquor, 
fecreted  by  certain  glands.  This  with  what  it  receives  in  the  uterus, 
compofe  the  white  of  the  egg.  By  this  tube  then  it  is  carried  into  the  uterus. 

The  uterus  is  a  large  bag,  placed  at  the  end  of  the  infundibulum full  of 
wrinkles  on  its  infide;  here  the  egg  is  completed,  receiving  its  laft  invo- 
lucrum,  and  is  at  laft  pufhed  out  at  an  opening  on  the  fide  of  the  common 
cloaca.  From  the  teftes  in  the  male  being  fo  very  large  in  proportion  to 
the  body  of  the  creature,  there  muft  necelTarily  be  a  great  quantity  of  fe- 
men  fecerned;  hence  the  animal  is  falacious,  and  becomes  capable  of  im- 
pregnating many  females.  The  want  of  the  njcficulte  feminalcs  is  in  fome 
meafure  fupplied  by  the  convolutions  of  the  vafa  deferent  ia,  and  by  the 
fmall  diftance  betwixt  the  fecerning  and  excretory  organs.  The  two 
penes  contribute  alfo  very  much  to  their  fhort  coition,  at  which  time  the 
opening  of  the  uterus  into  the  cloaca  is  very  much  dilated,  that  the  effect 
of  the  femen  on  the  vitelli  may  be  the  greater. 

A  hen  will  of  herfelf  indeed  lay  eggs;  but  thefe  are  not  impregnated, 
and  yet  anpear  entirely  complete. 

5  E  After 
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After  having  obferved  the  contents  of  the  abdomen  and  thorax,  we  next 
proceed  to  examine  the  parts  about  the  neck  and  head. 

Thefe  creatures,  as  was  obferved  of  fowls  in  general,  have  no  teeth* 
which  would  have  been  needlefs,  as  they  fwallow  their  food  entire :  but 
their  tongue  is  made  pretty  firm,  left  it  mould  be  hurt  by  the  fharp  points 
of  the  grain  they  feed  on.  It  is  of  a  triangular  figure,  and  pointed  before; 
and  as  by  their  depending  pollute  their  meat  is  in  hazard  of  falling  out 
of  their  mouths,  to  prevent  this  there  are  feveral  fmall  pointed  papillx 
ftanding  out  upon  their  tongue  and  palate,  with  their  points  inclined 
backwards,  allowing  an  eafy  paflage  to  the  food,  but  hindering  its  return. 

We  have  here  no  velum  palatinum,  uvula,  or  epiglottis ;  and  in  place  of 
two  large  holes  opening  into  the  nofe,  there  is  only  a  long  narrow  rima 
fupplied  with  pretty  ftrong  mufcles,  and  fuch  another  fupplies  the  place 
of  a  glottis.  The  creature  has  a  power  of  fhutting  both  at  pleafure;  and 
the  nature  of  their  food  feems  not  only  to  exempt  them  from  the  hazard 
of  its  getting  into  the  nofe  or  trachea,  but  its  fharp  points  would  hurt  an 
uvula,  or  epiglottis,  if  they  had  any.  Hence  we  fee  with  what  difficulty 
they  fwallow  dough  or  other  fort  of  food  that  can  be  eafily  moulded  into 
any  form. 

Their  cranium  is  more  cellular  and  cavernous  than  ours.  By  this  means 
their  heads  are  light,  yet  ftrong  enough  to  refift  external  injuries ;  for  the 
enlarging  the  diameter  of  bones  contributes  to  their  ftrength.  By  this 
cavernous  cranium  the  organ  of  fmelling  is  fuppofed  to  be  confiderably 
enlarged;  and  further,  finging  birds,  as  is  obferved  by  Mr  Ray  and  Mr 
Derham,  have  this  cavernous  ftructure  of  the  brain  ftill  more  obfervable: 
and  we  are  told  that  the  cavity  of  the  tympanum  communicates  with  the 
cells ;  but  this  I  am  apt  to  believe,  fo  far  as  I  could  find  from  difTection, 
is  rather  founded  on  theory  than  matter  of  fact.  Their  brain  is  covered 
with  the  common  membranes,  but  its  external  furface  is  not  formed  into 
fo  many  gyras  or  convolutions  as  ours.  Its  anterior  part  is  quite  folid, 
of  a  cineritious  colour,  and  fo  far  has  a  refemblance  of  the  corpora  Jlriata 
as  to  give  rife  to  the  olefactory  nerves.  The  whole  of  it  appears  to  us  as 
imperfect,  and  we  can  fcarce  determine  whether  there  be  any  thing  analo- 
gous to  a  third  or  fourth  ventricle :  neither  the  corpus  callofum,  fornix,  na- 
tes or  tejles^  8cc.  can  be  obferved  here;  which  parts  therefore  cannot  be 
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imagined  as  abfolutely  neceffary  for  the  functions  of  life,  fince  we  And 
thefe  creatures  perform  them  fufEciently  well.  We  may  perhaps  think 
thefe  ferve  a  particular  ufe  in  man,  who  is  a  rational  creature;  but  then 
quadrupeds  enjoy  them  in  common  with  man.  Thefe  protuberances,  &c. 
feem  rather  to  depend  on  the  different  difpofition  of  the  feveral  parts,  being 
varioufly  connected  and  meeting  in  different  directions  in  different  places, 
than  their  being  abfolutely  necelTary  for  any  particular  ufe ;  and  the  ufes  that 
have  been  afligned  to  different  parts  of  the  brain  by  authors,  feem  to  me  to 
have  no  foundation  but  in  the  author's  fancy.  I  have  already  owned  my  ig- 
norance of  the  ufes  of  the  particular  parts  of  the  brain,  fo  fhall  not  pretend 
to  give  reafons  for  their  being  different  in  different  animals ;  but  all  feem 
to  agree  in  this,  that  the  cerebrum  has  always  hollows  and  vacuities  in  it. 

Their  organ  of  fmelling  is  very  large,  and  well  provided  with  nerves  ; 
hence  they  have  this  fenfation  very  acute.  Ravens  and  other  birds  of 
prey  give  a  fure  proof  of  this,  by  their  being  able  to  find  out  their  prey 
though  concealed  from  their  fight  and  at  a  confiderable  diftance. 

Thofe  birds  that  grope  for  their  food  in  the  waters,  mud,  &c.  have 
large  nerves  which  run  quite  to  the  end  of  their  bills,  by  which  they  find 
out  and  diflinguifh  their  food. 

The  anterior  part  of  their  eyes  (inflead  of  having  the  fclerotic  coat  con- 
tinued, fo  as  to  make  near  a  fphere  as  in  us)  turns  all  of  a  fudden  flat ; 
fo  that  here  the  fclerotic  makes  but  half  a  fphere  ;  and  the  cornea  riles 
up  afterwards,  being  a  portion  of  a  very  fmall  and  diftinct  fphere  :  fo 
that  in  thefe  creatures  there  is  a  much  greater  difference  betwixt  the 
fclerotic  and  cornea  than  in  us.  Hence  their  eyes  do  not  jut  out  of  their 
heads,  as  in  man  and  quadrupeds.  As  molt  of  thefe  creatures  are  conti- 
nually employed  in  hedges  and  thickets,  therefore,  that  their  eyes  might 
be  fecured  from  thefe  injuries,  as  well  as  from  too  much  light  when  fly- 
ing in  the  face  of  the  fun,  there  is  a  very  elegant  mechanifm  in  their 
eyes  ;  which  is  a  membrane  riling  from  the  internal  canthus  of  the  eye, 
which  at  pleafure,  like  a  curtain,  can  be  made  to  cover  the  whole  eye; 
and  this,  by  means  of  a  proper  mufcle  that  rifes  from  the  fclerotic  coat, 
and,  paifmg  round  the  optic  nerves,  runs  through  the  mufcidus  ocul'i  attol- 
lens  (by  which  however  the  optic  nerves  are  not  compreffed),  and  palpe- 
bra,  to  be  inferted  into  the  edge  of  this  membrane.  Whenever  this  mufcle 
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ceafes  to  act,  the  membrane  by  its  own  elafticity  again  difcovers  the  eye. 
This  covering  is  neither  pellucid  nor  opaque,  both  which  would  have 
been  equally  inconvenient ;  but  being  fomewhat  tranfparent,  allows  as 
many  rays  to  enter  as  to  make  any  object  juft  vifible,  and  is  fufficient  to 
direct  them  in  their  progreffion.  By  means  of  this  membrane  it  is  that 
the  eagle  is  faid  to  look  at  the  fun.  Quadrupeds  alfo,  as  we  mentioned 
before,  have  a  fmall  membrana  niBitans, 

Befides,  all  fowls  have  another  particularity,  the  ufe  of  which  I  think 
is  not  fo  well  underftood  ;  and  that  is,  a  pretty  long  black  triangular 
purfe,  rifing  from  the  bottom  of  their  eye  juft  at  the  entry  of  the  optic 
nerve,  and  ftretched  out  into  their  vitreous  humour,  and  one  would  ima- 
gine it  gave  fome  threads  to  the  cryftalline.  This  the  French  (who,  as 
far  as  I  know,  were  the  firft  who  took  notice  of  it  in  their  diifections 
before  the  Royal  Academy)  give  the  name  of  bourfe  noire  to.  This  may 
pofTibly  ferve  to  fufFocate  fome  of  the  rays  of  light,  that  they  may  fee 
objects  more  diftinctly  without  hurting  their  eyes.  It  has  a  connection 
with  the  vitreous,  and  feems  to  be  joined  alfo  to  the  cryftalline  humour. 
If  we  fuppofe  it  to  have  a  power  of  contraction,  (which  may  be  as  well 
allowed  as  that  of  the  iris),  it  may  fo  alter  the  pofition  of  the  vitreous 
and  cryftalline  humours,  that  the  rays  from  any  body  may  not  fall  per- 
pendicularly upon  the  cryftalline  ;  and  this  feems  to  be  necelfary  in  them, 
fince  they  cannot  change  the  figure  of  the  anterior  part  of  their  eye  fo 
much  as  we  can  do  :  and  as  this  animal  is  expofed  often  to  too  great  a 
number  of  rays  of  light,  fo  they  have  no  tapecum,  but  have  the  bottom, 
of  their  eye  wholly  black  on  the  retina ;  and  in  confequence  of  this,  fowls 
fee  very  ill  in  the  dark. 

They  have  no  external  ear;  but  in  place  thereof  a  tuft  of  very  fine  fea- 
thers covering  the  meatus  auditorius^  which  eafily  allow  the  rays  of  found 
to  pafs  them,  and  likewife  prevent  duft  or  any  infect  from  getting  in. 
An  external  ear  would  have  been  inconvenient  in  their  palling  through 
thickets  and  in  flyings  &c.  A  liquor  is  feparated  in  the  external  part  of 
the  ear,  or  meatus  auditorius^  to  lubricate  the  paffage,  and  further  prevent 
the  entrance  of  any  infects,  &c.  The  membrajia  tympani  is  convex  exter- 
nally ;  and  no  mufcles  are  fixed  to  the  bones  of  their  ear,  which  are  rather 
of  a  cartilaginous  confiftence  :  Any  tremulous  motions  imprelled  on  the 
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air  are  communicated  in  thefe  creatures  merely  by  tlte  fpring  and  elafli- 
city  of  thefe  bones  ;  fo  probably  the  membrane  is  not  fo  ftretched  as  in 
the  human  ear  by  mufcles.  The  femicircular  canals  are  very  diftint\ 
and  eafily  prepared. 

The  Anatomy  of  a  Carnivorous  BIRD. 

l^^TE  come  next  to  the  birds  of  prey,  and  for  an  example  mall  take  a 
ftenhil  or  fmall  hawk.    The  principal  difference  to  be  obferved  in 
them,  is  in  their  chylopoietic  vifcera,  which  may  be  accounted  for  from 
their  different  way  of  life. 

Immediately  under  their  clavicles,  you  will  obferve  the  cefophagus 
expanded  into  their  inghivies,  which  is  proportionally  lefs  than  in  the 
granivorous  kind,  fince  their  food  does  not  fwell  fo  much  by  maceration  j 
and  for  the  fame  reafon,  there  is  a  lefs  quantity  of  a  menftruum  to  be 
found  here. 

They  have  alfo  a  ventriculus  faccenturiatus  plentifully  ftored  with  glands, 
fituated  immediately  above  their  ftomach,  which  we  fee  here  is  thin  and 
mufculo- membranous,  otherwife  than  in  the  granivorous  kind  :  and  this 
difference,  which  is  almoft  the  only  one  we  fhall  find  betwixt  the  two 
different  fpecies  of  fowls,  is  eafily  accounted  for  from  the  nature  of  their 
food,  which  requires  lefs  attrition,  being  eafier  of  digeftion  than  that  of 
the  other  kind  ;  neverthelefs  it  feems  requifite  it  mould  be  ftronger  than 
the  human,  to  compenfate  the  want  of  abdominal  mufcles,  which  are 
here  very  thin. 

The  fame  mechanifm  obtains  in  this  creature's  duodenum,  that  we 
have  hitherto  obferved.  As  being  a  carnivorous  animal,  its  guts  are  pro- 
portionally fhorter  than  thofe  of  the  granivorous  kind  ;  for  the  reafon 
firft  given,  viz.  its  food  being  more  liable  to  corrupt,  therefore  not  pro- 
per to  be  long  detained  in  the  body  ;  and  for  that  reafon  it  has  no  intef- 
tina  cteca,  of  which  the  other  fpecies  of  fowls  have  a  pair.  The  difference 
in  their  wings,  backs,  and  claws,  are  obvious  ;  and  have  been  already  in 
fome  meafure  obferved. 

There  is  a  full  defcription  of  the  different  parts  of  the  egg,  with  the 
changes  that  happen  in  the  time  of  incubation,  in  the  fecond  volume  of 
the  Medical  EfTays, 

The 
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The  Anatomy  of  FISHES. 

A  QUEOUS  animals  are  generally  divided  into  fuch  as  have  lungs, 
and  fuch  as  want  them.  The  firfl  fpecies  differ  very  inconfiderably 
from  an  ox  or  any  other  quadruped,  and  are  not  eafily  procured ;  fo 
that  all  I  have  to  fay  on  fifties  fhall  be  taken  from  that  fpecies  which  is 
not  provided  with  refpiratory  organs. 

Of  thefe  we  may  firfl  obferve,  that  they  have  a  very  flrong  thick  cu- 
ticle covered  with  a  great  number  of  fcales,  laid  one  on  another  like  the 
tiles  of  houfes ;  this  among  other  arguments  is  fuppofed  to  prove  the 
human  epidermis  to  be  of  a  fquamous  ftructure :  but  the  fcales  refemble 
the  hairs,  wool,  feathers,  &c.  of  the  creatures  that  live  in  air ;  and  below 
thefe  we  obferve  their  proper  cutlcida  and  cutis. 

In  the  next  place,  thefe  creatures  have  neither  anterior  nor  poflerior 
extremities,  as  quadrupeds  and  fowls  ;  for  their  progreflion  is  performed 
in  a  different  way  from  either  of  thefe  fpecies  of  animals  :  for  this  pur- 
pofe  they  are  provided  with  machines,  properly  confifting  of  a  great  num- 
ber of  elaftic  beams,  connected  to  one  another  by  firm  membranes,  and 
with  a  tail  of  the  fame  texture ;  their  fpine  is  very  moveable  towards  the 
poflerior  part,  and  the  flrongefl  mufcles  of  their  bodies  are  inferted  there. 
Their  tails  are  fo  framed  as  to  contract  to  a  narrow  fpace  when  drawn  to- 
gether to  either  fide,  and  to  expand  again  when  drawn  to  a  ftraight  line 
with  their  bodies  ;  fo,  by  the  afTiflance  of  this  broad  tail,  and  the  fins  on 
their  fides,  they  make  their  progreflion  much  in  the  fame  way  as  a  boat 
with  oars  on  its  fides  and  rudder  at  its  flern.  The  perpendicular  fins 
fituated  on  the  fuperior  part  of  their  body  keep  them  in  aquilibrio,  hin- 
dering the  belly  from  turning  uppermofl :  which  it  would  readily  do, 
becaufe  of  the  air-bag  in  the  abdomen  rendering  their  belly  fpecifically 
lighter  than  their  back;  but  by  the  refiflance  thefe  fins  meet  with  when 
inclined  to  either  fide,  they  are  kept  with  their  backs  always  uppermofl. 

The  beft  account  of  this  matter  we  have  in  the  treatife  before- 
mentioned,  viz.  Bordli  de  Motu  Animalium,  cap,  23. 

It  may  be  next  obferved,  that  thefe  creatures  have  nothing  that  can  be 
called  a  wl,  feeing  they  feek  their  food  in  an  horizontal  way,  and  can 
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move  their  bodies  either  upwards  or  downwards  as  they  have  occafton 
by  the  contraction  or  dilatation  of  their  air-bag  :  a  long  neck,  as  it  would 
hinder  their  progreftion,  would  be  very  difadvantageous  in  the  element 
they  live  in. 

The  abdomen  is  covered  on  the  inferior  part  with  a  black-coloured 
thin  membrane  refembling  our  peritoneum.  It  is  divided  from  the  tho- 
rax by  a  thin  membranous  partition  which  has  no  mufcular  appearance ; 
fo  that  we  have  now  feen  two  different  forts  of  animals  that  have  no 
mufcular  diaphragm. 

Thefe  creatures  are  not  provided  with  teeth  proper  for  breaking  their 
aliment  into  fmaller  morfels,  as  the  food  they  ufe  is  generally  fmall  fifties 
or  other  animals  that  need  no  trituration  in  the  mouth,  but  fpontaneoufly 
and  gradually  diffolve  into  a  liquid  chyle.  Their  teeth  ferve  to  grafp 
their  prey,  and  hinder  the  creatures  they  have  once  catched  from  efca- 
ping  again.  For  the  fame  purpofe,  the  internal  cartilaginous  bafts  of  the 
bronchi,  and  the  two  round  bodies  fttuated  in  the  poflerior  part  of  the 
jaws,  have  a  great  number  of  tenter-hooks  fixed  into  them,  in  fuch  a 
manner,  as  that  any  thing  can  eafily  get  down,  but  is  hindered  from  getting 
backwards.  The  water  that  is  neceflarily  taken  in  along  with  their  food 
in  too  great  quantities  to  be  received  into  their  jaws  in  deglutition,  paf- 
fes  betwixt  the  interftices  of  the  bronchi  and  the  flap  that  covers  them. 
The  compreflion  of  the  water  on  the  bronchi  is  of  confiderable  ufe  to  the 
creature^  as  we  ftiall  explain  by  and  by. 

The  afophagus  in  thefe  creatures  is  very  ftiort,  and  fcarcely  diftin- 
guiftied  from  their  flomach,  feeing  their  food  lies  almoft  equally  in  both. 
The  flomach  is  of  an  oblong  figure.  There  are  commonly  found  fmall 
fifties  in  the  flomach  of  large  ones  flill  retaining  their  natural  form ;  but 
when  touched,,  they  melt  down  into  a  jelly.  From  this,  and  the  great 
quantity  of  liquors  poured  into  their  ftomachs,  we  may  conclude,  that 
digeflion  is  folely  brought  about  in  them  by  the  diffolving  power  of  a 
menftruum,  and  that  no  trituration  happens  here. 

The  guts  in  thefe  animals  are  very  ftiort,  making  only  three  turns ;  the 
laft  of  which  ends  in  the  common  cloaca  for  the  fasces,  urine,  and  femen3, 
fttuated  about  the  middle  of  the  inferior  part  of  their  bodies. 

What  I  call  pancreasr  fome  give  the  name  of  intejlinula  cceca  to  :  it  con— 
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fills  of  a  very  great  number  of  fmall  threads,  like  fo  many  little  worms, 
which  all  terminate  at  laft  in  two  larger  canals,  that  open  into  the  firft 
gut,  and  pour  into  it  a  vifcous  liquor,  much  about  the  place  where  the 
biliary  ducts  enter.  Their  interlines  are  connected  to  the  back-bone  by 
a  membrane  analogous  to  a  mefentery.  No  lac"leals  have  been  yet  ob- 
ferved. 

Their  liver  is  very  large,  of  a  whitilh  colour,  and  lies  almoft  in  the 
left-fide  wholly,  and  contains  a  great  deal  of  fat. 

The  gall-bladder  is  fituated  a  considerable  way  from  their  liver ;  and 
fends  out  a  canal,  the  cyltic  duel,  which  joins  with  the  hepatic  duel  juft 
at  the  entry  into  the  gut.  Some  fibres  are  ftretched  from  the  liver  to  the 
gall-bladder,  but  none  that  I  know  of  have  hitherto  difcovered  any  cavity 
in  thefe  cords :  fo  in  this  animal  it  mould  feem  impolfible  that  the  bile 
can  be  carried  into  the  gall-bladder  in  the  ordinary  way  ;  and  confe- 
quently  mull  either  be  fecerned  on  the  fides  of  that  fac,  or  regurgitate  into 
it  from  the  canalis  choledochus. 

The  fpleen  is  placed  near  the  back-bone,  and  at  a  place  where  it  is  sub- 
jected to  an  alternate  preflure  from  the  conltriclion  and  dilatation  of  the 
air-bag,  which  is  fituated  in  the  neighbourhood.  Since  in  all  the  differ- 
ent animals  we  have  differed  we  find  the  fpleen  attached  to  fomewhat 
that  may  give  it  a  conquaflation,  as  in  the  human  fubjecT:  and  quadru- 
peds it  is  contiguous  to  the  diaphragm  ;  in  fowls,  it  is  placed  betwixt  the 
back-bone,  the  liver,  and  ftomach  ;  in  fifties,  it  lies  on  the  faccus  aerius  : 
and  fince  we  find  it  fo  well  ferved  with  blood-velfels,  and  all  its  blood 
returning  into  the  liver ;  we  mull  not  conclude  the  fpleen  to  be  an  inutile 
pondus,  only  to  ferve  as  a  balance  to  the  animal  pro  cequilibrio,  but  parti- 
cularly defigned  for  preparing  the  blood  to  the  liver. 

The  only  organs  of  generation  in  this  animal  are  two  bags  fituated  in 
the  abdomen  uniting  near  the  pod  ex.  Thefe  in  the  male  are  filled  with 
a  whitilh  firm  fubllance  called  the  milt ;  and  in  the  female  with  an  infi- 
nite number  of  little  ova  cluftered  together,  of  a  reddilh  yellow  colour, 
called  the  roe.  Both  thefe  at  fpawning-time  we  find  very  much  diftend- 
ed ;  whereas  at  another  time  the  male  organs  can  fcarce  be  diflinguilhed 
from  the  female ;  nor  is  there  any  proper  inllrument  in  the  male  for 
throwing  the  feed  into  the  organs  of  the  female  as  in  other  creatures.,  I 
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lliall  not  take  upon  me  to  determine  the  way  whereby  the  female  fperm 
is  impregnated ;  but  we  find  that  the  fpawn  of  frogs  confifts  in  the  fmall 
fpecks  wrapped  up  in  a  whitifh  glutinous  liquor ;  thefe  fpecks  are  the  ru- 
diments of  the  young  frogs,  which  are  nourifhed  in  that  liquor  till  they 
are  able  to  go  in  fearch  of  their  food.  In  the  fame  way,  the  ova  of  fifties 
are  thrown  out  and  depofited  in  the  fand,  the  male  being  for  the  moft 
part  ready  to  impregnate  them,  and  they  are  incubated  by  the  heat  of  the 
fun.  It  is  curious  enough  to  remark  with  what  care  they  feek  for  a  pro- 
per place  to  depofit  their  ova,  by  fwimming  to  the  fhallow,  where  they 
can  better  enjoy  the  fun's  rays,  and  ftmn  the  large  jaws  of  other  fifties. 
The  river-fifties,  again,  fpawn  in  fome  creek  free  from  the  hazard  of  the 
impetuous  ftream.  But  whether  this  mixture  be  brought  about  in  fifties 
by  a  fimple  application  of  the  genitals  to  each  other,  or  if  both  of  them 
throw  out  their  liquors  at  the  fame  time  in  one  place,  and  thus  bring 
about  the  dejrred  mixture,  it  is  not  eafy  to  determine  ;  the  latter,  I  think, 
feems  moft  probable.  Thefe  creatures  are  fo  ftiy,  that  we  cannot  eafily 
get  to  obferve  their  way  of  copulation ;  and  are  confequently  but  little 
acquainted  with  their  natural  hiftory. , 

After  railing  up  the  black  peritoneum,  there  comes  in  view  an  oblong 
white  membranous  bag,  in  which  there  is  nothing  contained  but  air. 
This  is  the  fwimming-b  ladder  :  it  lies  clofe  to  the  back-bone,  and  has  a 
pretty  ftrong  mufcular  coat,  whereby  it  can  contract  itfelf.  By  contract- 
ing this  bag,  they  can  make  the  mufcles  fpecifically  heavier  than  water, 
and  fo  readily  fall  to  the  bottom ;  whereas  the  mufcular  fibres  ceafing  to 

act,  they  become  fpecifically  lighter  than  water,  and  fo  fwim  above. 

m  ^  .  .... 

According  to  the  different  degrees  of  contraction  and  dilatation  of  this 

bladder,  they  can  keep  higher  or  lower  in  the  water  at  pleafure.  Hence 
flounders,  foles,  raia,  and  fuch  other  fifties  as  want  this  fac,  are  found 
always  groveling  at  the  bottom  of  the  water  :  it  is  owing  to  this  that  dead 
fifties  (unlefs  this  membrane  has  been  previously  broke)  are  found  fwim- 
ming a-top,  the  mufcular  fibres  then  ceafing  to  act,  and  that  with  their 
bellies  uppermoft  ;  for  the  back-bone  cannot  yield,  and  the  diftended  fac 
is  protruded  into  the  abdomen,  and  the  back  is  confequently  heavier!  at 
its  upper  part,  according  to  their  pofture.  There  is  here  placed  a  glan- 
dular fubftance,  containing  a  good  quantity  of  red  blood.    From  the  an- 
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terior  part  of  the  bag  go  out  two  procejfes  or  appendices ,  which,  according 
to  the  gentlemen  of  the  French  academy,  terminate  in  their  fauces  :  but 
in  fome  fifties,  as  the  cod  and  haddock,  I  never  could  find  out  this  com- 
munication, either  by  tracing  them,  pouring  in  mercury  or  water,  &c. 
I  put,  it  is  true,  a  probe  through  them ;  but  then  with  the  fame  ftrength 
I  could  have  put  it  through  the  fides  of  the  procefles. 

At  the  fuperior  part  of  this  bag  there  are  other  red-coloured  bodies  of 
a  glandular  nature,  which  are  connected  with  the  kidneys.  From  them 
the  ureters  go  down  to  their  infertion  in  the  vefica  urinaria,  which  lies  in 
the  lower  part  of  the  abdomen,  and  the  urethra  is  there  produced  which 
terminates  in  the  podex. 

Thefe  laft  mentioned  parts  have  not  hitherto  been  obferved  in  fome 
fpecies  of  fifhes  ;  whence  authors  too  haftily  denied  them  in  all.  Thefe 
creatures  have  a  membranous  diaphragm  which  forms  a  fac,  in  which  the 
heart  is  contained.  It  is  very  tenfe,  and  almoft  perpendicular  to  the  ver- 
tebras. 

The  heart  is  of  a  triangular  form,  with  its  bafe  downwards,  and  its 
apex  uppermoft  j  which  fituation  it  has  becaufe  of  the  branchia.  It  has 
but  one  auricle  and  one  ventricle,  becaufe  they  want  lungs,  and  one  great 
artery.  The  fize  of  the  auricle  and  that  of  the  ventricle  are  much  the 
fame ;  the  artery  fends  out  numberlefs  branches  to  the  branchiae  or  gills. 

The  branchice  lie  in  two  large  flits  at  each  fide  of  their  heads,  and  feem 
to  be  all  they  have  that  bears  any  analogy  to  lungs.  Their  form  is  femi- 
circular ;  they  have  a  vaft  number  of  red  fibrillar  ftanding  out  on  each, 
fide  of  them  like  a  fringe,  and  very  much  refemble  the  vane  of  a  feather. 
Thefe  branchise  are  perpetually  fubjec"ted  to  an  alternate  motion  and  pref- 
fure  from  the  water ;  and  we  may  here  remark,  that  we  have  not  found 
any  red  blood  but  in  places  fubjected  to  this  alternate  preffure.  This 
obfervation  will  help  us  in  explaining  the  action  of  the  lungs  upon  the 
blood.  Over  thefe  gills  there  is  a  large  flap,  allowing  a  communication 
externally  by  which  the  water  they  are  obliged  to  take  into  their 
mouths  with  their  food  finds  an  exit  without  paffmg  into  their  ftomach : 
it  is  owing  to  thefe  flaps  coming  fo  far  down  that  the  heart  is  faid  com- 
monly to  be  fituated  in  their  heads. 

Their  brains  are  formed  pretty  much  in  the  fame  way  as  that  of  fowls-; 
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only  we  may  obferve,  that  the  pofterior  lobes  bear  a  greater  proportion 
to  the  anterior. 

Their  organ  of fmelling  is  large ;  and  they  have  a  power  of  contracting 
and  dilating  the  entry  into  their  nofe  as  they  have  occafion.  It  feems  to  be 
moftly  by  their  acute  fmell  that  they  difcover  their  food  :  for  their  tongue 
feems  not  to  have  been  defigned  for  a  very  nice  fenfation,  being  of  a 
pretty  firm  cartilaginous  fubftance ;  and  common  experiment  evinces, 
that  their  fight  is  not  of  fo  much  ufe  to  them  as  their  fmell  in  fearching 
for  their  nourifhment.  If  you  throw  a  frefti  worm  into  the  water,  a  fifli 
fhall  diftinguifti  it  at  a  confiderable  diftance  ;  and  that  this  is  not  done 
-  by  the  eye,  is  plain  from  obferving,  that  after  the  fame  worm  has  been 
a  confiderable  time  in  the  water  and  loft  its  fmell,  no  fifties  will  come 
near  it :  but  if  you  take  out  the  bait,  and  make  feveral  little  incifions 
into  it,  fo  as  to  let  out  more  of  the  odoriferous  effluvia,  it  fhall  have  the 
fame  effect  as  formerly.  Now  it  is  certain,  had  the  creatures  difcovered 
this  bait  with  their  eyes,  they  would  have  come  equally  to  it  in  both 
cafes.  In  confequence  of  their  fmell  being  the  principal  means  they  have 
of  difcovering  their  food,  we  may  frequently  obferve  their  allowing 
themfelves  to  be  carried  down  with  the  ftream  that  they  may  afcend 
again  leifurely  againft  the  current  of  the  water  ;  thus  the  odorous  particles 
fwimming  in  that  medium,  being  applied  more  forcibly  to  their  fmelling 
organs,  produce  a  ftronger  fenfation. 

The  optic  nerves  in  thefe  animals  are  not  confounded  with  one  another 
in  their  middle  progrefs  betwixt  their  origin  and  the  orbit,  but  the  one 
pafles  over  the  other  without  any  communication ;  fo  that  the  nerve  that 
comes  from  the  left  fide  of  the  brain  goes  diftinttly  to  the  right  eye, 
and  'vice  <verfa. 

The  lens  cryjlallina  is  here  a  complete  fjphere,  and  more  denfe  than  in 
terreftrial  animals,  that  the  rays  of  light  coming  from  water  might  be 
fuificiently  refracted. 

As  fifties  are  continually  expofed  to  injuries  in  the  uncertain  element 
they  live  in,  and  as  they  are  in  perpetual  danger  of  becoming  a  prey  to 
the  larger  ones,  it  was  neceffary  their  eyes  ftiould  never  be  ftiut ;  and  as 
the  cornea  is  fufEciently  waftied  by  the  element  they  live  in,  they  are  not 
provided  with  palpebral :  but  then,  as  in  the  current  itfelf  the  eye  muft 
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be  expofed  to  feveral  injuries,  there  was  a  necefiity  it  fhould  be  fufE- 
ciently  defended  ;  which  in  effect  it  is  by  a  firm  pellucid  membrane,  that 
feems  to  be  a  continuation  of  the  cuti'cula,  being  ftretched  over  here. 
The  epidermis  is  very  proper  for  this  purpofe,  as  being  infenfible  and 
deftitute  of  veffels,  and  confequently  not  liable  to  obftructions  or  by  that 
means  of  becoming  opake. 

Whether  fifhes  have  a  fenfe  of  hearing  or  not,  is  very  uncertain :  all 
that  have  the  appearance  of  an  organ  of  hearing  in  thefe  creatures,  are 
two  bones,  or  rather  ftones,  each  about  the  bulk  of  a  fmall  horfe-bean  ; 
of  a  particular  ftrudhire,  being  very  brittle,  and  compofed  of  a  great 
many  different  fegments  laid  at  one  another's  fides,  and  fituated  in  parti- 
cular facs  at  each  fide  of  the  brain.  Is  then  the  idea  of  found  communi- 
cated to  them  by  means  of  thefe  ftones  ?  Or  does  their  running  away,  at 
{tamping  hard  on  the  ground,  or  crying  loud,  depend  upon  fome  other 
kind  of  fenfation  ?  This  may  poffibly  be  produced  in  them,  by  a  tre- 
mulous motion  communicated  to  their  bodies  by  the  circumambient  wa- 
ter, which  is  put  in  agitation  from  the  like  concufilons  happening  in 
the  air  or  neighbouring  ground. 


I  N- 


INDEX. 


ACETABULUM  offis  ifchii  defcribed,  162. 
Acromion  defcribed,  181. 
Ague,  one  feemingly  venereal  cured  by  mer- 
cury, 642.  Affuming  very  anomalous  appear- 
ances, 647. 

Air,  when  preferable  to  quickfilver  for  making 
anatomical  preparations,  18.  How  it  is  to 
be  blown  into  the  parts,  19. 

Alimentary  canal,  accounts  of  concretions  in 
it,  666. 

Allantois,  a  membrane  peculiar  to  the  cow, 
defcribed,  754.  Whether  fuch  a  membrane 
is  found  in  the  human  body,  755. 

Amnios,  whence  its  liquor  is  derived,  394. 
Whether  the  foetus  is  nourifhed  by  this  li- 
quor, 406.  A  cafe  in  which  the  liquor  was 
very  fetid  and  putrid,  407.  Very  ill  calcu- 
lated for  food  to  the  foetus,  409.  Whether 
it  paffes  into  the  ftomach  of  the  foetus,  ib. 
Is  faid  to  be  all  confumed  at  or  near  the 
birth,  411.  This  not  always  the  cafe,  412. 
Serves  only  to  keep  the  foetus  and  its  mem- 
branes foft  and  extenfible,  414.  It  cannot 
pafs  into  the  ftomach  of  the  foetus,  415. 
Heifter's  obfervation  to  this  purpofe  incon- 
clufive,  417.  Is  not  fwallowed,  418.  An- 
fwers  to  all  the  arguments  brought  in  favour 
of  this  liquor  paffing  into  the  ftomach,  421. 

Amputations  of  the  larger  extremities,  remarks 
on  them,  469.  Of  the  means  of  preventing 
a  haemorrhage  in  them,  469-  On  cutting 
the  foft  parts,  471.  On  preventing  the  cut 
veflels  from  bleeding,  472.  Aflringents 
ought  not  to  be  applied  at  the  firft  dreffing, 
475.  On  the  proper  method  of  dreffing,  476. 
Blood-letting  ought  not  to  be  freely  ufed, 
479.  The  dreffings  ought  not  to  be  removed 
before  thefixth  or  feventh  day,  481.  When 
the  threads  may  be  cut  out,  482.  The  bone 
feldom  exfoliates,  483. 

Anatomical  figures,  beft  method  of  making 
them,  246. 

Anatomy  of  the  nerves,  317.  Of  the  bones, 
25.  Of  quadrupeds  in  general,  732.  Of 
a  dog,  ib.  Particularities  in  the  eyes  of  qua- 
drupeds, 749.  in  their  brain,  751.  Anatomy 


of  a  cow,  753.  Of  fowls  in  general,  762.  Of 
a  cock,  764.    Of  a  carnivorous  bird,  773. 
Of  fifhes,  774. 
Aneurifm,  remarks  on  the  formation  of  them, 
445.   A  true  one  feldom  formed,  452.  Re- 
flections on  that  occafioned  by  blood-letting, 
453.    The  operation  for  an  aneurifm  per- 
formed with  fuccefs,  458. 
Angina,  an  uncommon  cafe  of  one,  6oo» 
Animal  liquors,  what  is  meant  by  the  fine 
ones,  334. 

Animals,  of  preserving  their  parts  for  anato- 
mical ufes,  11.  Bones,  ib.  Cartilages,  1 2. 
Mufcles,  ib.  Veffels,  ib.  Nerves,  ib.  Mem- 
branes, 14.  Ruyfch's  method  of  feparating 
the  cuticula  and  corpus  reticulare  from  the 
lkin,  ib.  Cellular  membrane,  15.  Dura 
mater,  ib.  Pia  mater,  ib.  Brain,,  eye,  lips, 
and  tongue,  16.  Organs  of  deglutition,  17. 
Hollow  vifcera  of  the  thorax  and  abdomen,  ib. 

Antrum  Highmorianurn,  defcribed,  1 14. 

Appendix  vermiformis,  never  diftended  with, 
meconium  in  a  foetus,  627. 

Aquatic  birds  have  large  nerves  running  to 
the  end  of  their  bills,  771.  Particular  con- 
struction of  their  eyes,  ib. 

Arteries,  remarks  on  their  coats,  445.  In  fome 
places  receive  a  ftrong  firm  coat  from  the 
neighbouring  parts,  445.  Always  covered 
externally  with  a  cellular  fubftance,.  446. 
Their  true  external  and  internal  coats  de- 
fcribed, 446,  447.  Obstructions  ready  to  be 
formed  in  the  cellular  fubftance  furrounding 
them,  447,  Difeafes  of  the  mufcular  and 
internal  coats,  448.  Great  irregularities  in 
the  pulfe,  may  be  occafioned  by  difeafes  of 
the  arterial  coats,  449.  A  baftard  aneurifm 
formed  by  a  fmall  rupture  of  their  coats,  ib. 
The  blood  contained  in  them  hardens  into  a 
membrane,  ib.  This  change  takes  place  with 
furprifing  quicknefs,  ib.  A  true  aneurifm 
takes  place  on  wounding  the  mufcular  coats 
of  an  artery,  450.  The  fame  happens 
when  a  part  of  the  mufcular  fibres  lofe  their, 
contractile  force,  451. 

Articularis  nerve  defcribed,  361. 

Articula- 
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Articulations,  how  divided,  55. 

Afibma  with  uncommon  fymptoms,  604. 

Aftragalus  defcribed,  215.  How  articulated 
with  the  tibia  and  fibula,  216.  A  confider-, 
able  part  of  it  offified  in  a  new-born  infant, 
216. 

Atlas,  the  firft  vertebra  of  the  neck,  defcribed. 
141.    Its  appearance  in  new-born  children, 

B. 

Ba"RK,  its  effects  in  gangrenes,  ulcers,  and 
the  fmall-pox,  643.  May  be  given  to  chil- 
dren in  clyfters,  645.  Will  fometimes  fail, 
646. 

Bellinger  (Dr),  his  account  of  a  pregnant  wo- 
man labouring  under  a  virulent  gonorrhoea, 

4°7'  •'.  I 

BlaMer,  more  mufcular  in  carnivorous  animals 

than  others,  740. 

Blood  moves  .more  flowly  and  equally  in  the 

carotid  and  vertebral  arteries  than  any  where 

elfe,  317. 

Bone,  fometimes  includes  another  bone  within 
it  like  a  tube,  38.  Why  one  that  has  been 
broken  is  ftronger  than  before,  45.  Why 
its  head  feems  to  be  annihilated  after  an  un- 
reduced fracture,  64. 

Bones,  how  whitened,  11.  Their  anatomy,  25. 
Defign  of  the  treatife,  27.  Why  figures  of 
them  are  unneceffary  in  it,  29.  General 
account  of  them,  31.  Periofteum,  ib.  How 
they  become  ulcerous,  or  rotten,  and  in  what 
cafes,  34.  Why  they  appear  bluifh  in  a  li- 
ving animal,  ib.  Compofed  of  a  great  many 
plates,  ib.  Conjecture  concerning  the  me- 
thod of  determining  the  proportional  force 
of  cohefion  between  their  different  fibres,  ib. 
Different  kinds  of  claviculi  or  nails,  by  which 
their  plates  are  joined  together,  ib.  The 
bones  are  all  more  or  lefs  cavernous  inter- 
nally, 35.  How  their  cancelli,  or  lattice-work, 
are  formed,  ib.  Ufes  of  the  cancelli,  ib. 
Ufe  of  the  depreffions  between  the  fibres  of 
the  bones,  36.  Their  veflels  injected,  ib. 
The  bones  tinged  by  madder,  ib.  The  ca- 
pacity of  their  veflels  diminifhes  by  age,  ib. 
The  bones  infenfible,  but  furnifhed  with 
nerves,  37.  Flelh  fprouting  from  them  after 
amputations,  &c.  exquifiJely  fenfible,  ib. 
Why  the  nerves  of  hard  bones  are  infenfible, 
ib.  Difeafes  to  which  the  bones  are  fubject, 
38.  Canals  through  their  fubftance  defcribed, 
ib.  Chemical  analyfis  of  bones,  39.  Their 
inner  furface  lined  with  the  periofteum  in- 


ternum, 40.  Defcription  of  it,  ib.  The 
.bones  have  one  or  more  large  arteries  for  the 
fecretion  of  the  marrow,  41.  Why  the  in- 
ternal parts  of  the  bones  are  fubject  to  fe- 
veral  difeafes,  42.  Why  a  foetid  ichor  pro- 
ceeds from  corrupted  bones,  43.  Bones  di- 
ftinguifhed  into  broad  or  flat,  and  round,  44. 
Both  thefe  kinds  defcribed,  and  compared, 
ib.  Conclufions  concerning  their  force,  ibid. 
Their  procefTes  or  protuberances  defined,  46. 
Their  ufes,  ib.  In  children  thefe  parts  are 
epiphyfes,  or  diftinct  bones,  ib.  Cavities  or 
depreffions  on  the  furfaces  of  bones,  defined, 
ib.  Ufes  of  the  cavities,  47.  The  bones 
once  a  mere  jelly,  48.  Do  not  extend  much 
in  length,  though  tliey  continue  to  do  fo  in 
thicknefs,  after  they  are  offified,  49.  How 
their  oflification  is  performed,  ib.  This  pro- 
cefs  greatly  affifted  by  preflure,  50.  By  the 
climate,  51.  and  the  ufe  of  ardent  fpirits,  52. 

1  Why  the  bones  of  old  people  are  more  thin, 
yet  denfe  and  folid,  than  thofe  of  young 
ones,  51.  Various  queries  relating  to  oflifi- 
cation, the  difeafes  of  the  bones,  &c.  52. 
Wifdom  of  Providence  obferved  with  regard 
to  their  oflification,  171.  Effay  on  their 
caries,  283.  A  common  opinion  that  they 
muft  exfoliate  when  laid  bare,  290.  The 
abfurdity  of  this  opinion  fhewn  by  Bellofte, 
ib.  Difference  between  the  ftrudture  of 
bones  and  that  of  the  foft  parts  confidered, 
with  a  view  to  the  cure  of  caries,  293. 

Borrellus  (Alfonfus),  his  account  of  the  pro- 
greffive  motion  of  fowls,  763. 

Brain,  how  preferved,  16. 

C 

Calcaneum  defcribed,  216.  A  large  part  of 
it  offified  at  birth,  218. 

Cancelli,  or  lattice-work,  of  the  bones,  how 
formed,  35.  Their  ufes,  ib.  Why  a  pulfa- 
tion  is  obferved  in  the  cells  of  a  carious 
bone,  38.  Cells  obferved  in  the  part  of  a 
bone  which  is  naturally  the  moft  folid,  ib. 

Cancerous  breafts,  hiftories  of  bloody  lymph 
collected  in  them,  484.  Thefe  diforders 
very  apt  to  return,  490. 

Caries  of  bones,  why  fo  difficult  to  be  cured 
in  fome  cafes,  43.  Effay  on  caries,  283. 
Hippocrates's  account  of  caries,  284.  His 
method  of  cure,  285.  Cejfus's  account  and 
method  of  cure,  ib.  Of  Diofcorides,  Galen, 
the  Greek  and  Arabian  phyficians,  &c.  286, 
287,  288.  Wifeman  more  accurate  than 
any  of  the  former  writers,  -289.  Perfora- 
tions 
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tions  of  bones  recommended  by  Bellpfte, 
290.  -  Different  fpecies  of  caries  defcribed 
by  Petit,  290,  291.  His  method  of  cure, 
292.  The  practice  in  treating  caries  con-  ' 
fufed  and  contradictory,  ib.  Dry  caries  of 
Petit  defcribed,  293.  Similar  to  a  gangrene 
of  the  foft  parts,  and  therefore  ought  to  be 
called  the  gangrenous  caries ,  294.  Worm- 
eaten  caries  of  Petit  defcribed,  ib.  Similar 
to  an  ulcer  in  the  foft  parts,  ib.  Sometimes 
the  bone  is  confumed  by  fungous  flefh,  295. 
Sometimes  the  bone  mortifies,  ib.  Some- 
times it  becomes  foft,  bleeds,  and  fends 
forth  a  fanious  matter  like  that  of  cancers, 
296.  In  caries  the  principal  indication  is 
to  feparate  the  corrupted  part  of  the  bone, 
ib.  This  may  be  afnfted  by  aromatic  pow- 
ders, ardent  fpirits,  aromatic  tinctures,  oils, 
water,  vinegar,  297.  Effects  of  falts,  acid 
fpirits,  metallic  bodies  corroded  or  diffolved 
by  acids  ;  of  alkalies;  of  burning,  cutting, 
rafping,  8cc.  298.  Author's  method  of  treating 
the  dry  or  gangrenous  caries,  299.  Of  the 
worm-eaten  caries  or  ulcer  of  the  bones, 
303.  Of  the  carnous  caries,  with  hyper- 
farcofis,  304.  Of  the  phagedenic  caries, 
with  hyperfarcofis,  307.  Of  the  fcrophulous 
caries,  308.  Of  the  fcirrho-cancrous  caries, 
ib.    Of  the  fpreading  cancrous  caries,  309. 

Carnivorous  birds,  particulars  relating  to  their 
anatomy,  773. 

Carotid  and  vertebral  arteries,  the  blood  moves 
more  flow  in  them  than  any  where  elfe, 
317.  Their  veffels  go  from  the  pia  mater  to 
the  cortex  of  the  brain,  317. 

Carpus,  its  bones  defcribed,  192.  In  a  recent 
fubject  they  all  appear  as  one  fmooth  bone, 

195.  Why  they  form  a  convexity  behind, 

196.  Their  fubftance  fpungy  and  cellular, 
but  ftrong  in  refpect  of  their  bulk,  ib.  Their 
articulations,  ib.    Their  ufes,  197. 

Cartilages,  how  rendered  pellucid,  12.  De- 
fcribed, 62.  Why  they  do  not  offify,  63. 
Their  ufes,  ib.  Whence  the  liquor  for 
moiftening  them  is  derived,  64.  General 
remarks  on  articulations  where  they  are  found 
moveable,  124. 

Cartilago  xiphoides,or  enfiformis,  defcribed,  173. 

Cellular  fubftance.  where  it  can  be  preferved 
by  means  of  diftenfion  with  air,  15. 

Chalybeate  waters,  remarks  on  them,  650.  How 
to  make  a  proper  comparifon  between  them 
and  a  folution  of  vitriol,  651.  Tincture  of 
galls  moft  proper  for  this  purpofe,  ib.  Que- 
ries concerning  their  impregnation  with  air, 
&c.  65 O. 


Cherry  ftones,  bones  of  fheeps  feet,  and  other 
fmall  hard  bodies,  dangerous  when  fwal- 
lowed,  667. 

Child  cannot  be  affected*  by  the  mother's  pulfe, 
otherwife  than  as  this  may  occafion  abortion 

I  or  vitiate  the  fluids  to  be  abforbed,  441.  E- 
fca,pyjg  through  a  rent  of  the  womb  into  the 
abofemen,  677.  r- 

Children  faidto  be  liable  to  danger  from  the 
umbilical  rope  being  preffed  of  expofed  to 
cold  befote  birth,  400.  This  fact  contra- 
dicted, ib.  Children  fometimes  born  with 
the  navel  fkinned  over,  401  ;  inaccuracy 
in  thefe  relations,  ib.  Cafe  of  a  child  bom 
without  a  navel,  403  ;  little  to  be  relied 
on,  ib.  Why  they  have  the  jaundice  foon 
after  birth,  443.  Why  a  fudden  change  of 
food  is  dangerous  to  them,  444. 

Chirurgical  inftruments  defcribed,  591. 

Chorda  tympani  defcribed,  244. 

Cicatrices,  why  weaker  than  other  parts,  7it~ 

Clavicula,  or  collar-bone,  defcribed,  176.  Ful- 
ly oflified  in  infants,  178.  Its  ufes,  ib. 
Much  expofed  to  fractures,  ib. 

Cock,  its  cefophagus  and  crop  defcribed,  764. 
Ventriculus  fuccenturiatus,  ib.  Gizzard,  765. 
Conclufion  from  the  ftructure  of  the  gizzard 
concerning  the  villous  coat  of  the  human  inte- 
ftines,  ib.  Digeftion  in  thefe  fowls  performed 
merely  by  attrition,  ib.  Defcription  of  the 
duodenum,  fmall  guts,  pancreas,  fpleen,  li- 
ver, gall-bladder,  heart  and  lungs,  j66,  767. 
Their  voice  principally  owing  to  a  coarcta- 
tion of  the  trachea,  768.  Have  no  mufcu- 
lar  diaphragm  nor  vefica  urinaria,  ib.  Me- 
diaftinum,  kidneys,  vas  deferens,  racemus 
vitellorum,  organs  and  manner  of  genera- 
tion, defcribed,  769.  Defcription  of  their 
tongue,  cranium,  brain,  &c.  770.  Their 
organ  of  fmelling  large  and  well  provided 
with  nerves,  771. 

Coracoid  procefs  of  the  fcapula  defcribed,  181. 

Csmparative  anatomy,  introductory  letter  to 
the  effay  on  it,  723.  Was  the  firft  branch  of 
anatomical  fcience  cultivated,  ib.  Was  much 
improved  by  the  time  of  Hippocrates,  ib.  Is 
of  ufe  for  deciding  fome  difputes  among  ana- 
tomifts,  724.  Has  fome  bad  effects,  ib.  Is 
ufeful  for  finding  out  the  intentions  of  na- 
ture in  the  formation  of  certain  parts,  ib. 
No  regular  treatife  on  this  fubject,  726.  Ad- 
vantages of  this  fcience  confidered,.  with  the 
plan  of  the  treatife,  729 — 731. 

Cortex  encephali,  a  liquor  feparated  in  it,  333. 

Cow,  the  form  of  the  uterus  in  that  animal  de- 
fcribed, 753.    Defcription  of  the  chorion, 

754- 
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754.  of  the  allantois,  ib.   of  the  amnios, 

755.  Peculiarities  of  the  foetus,  756.  Ufes 
of  the  foramen  ovale  and  canalis  arteriofus, 
757.  Mr  Mery's  opinion,  ib.  Mr  Win* 
flow's  opinion,  ib.  Reafons  for  the  com- 
mon opinion,  ib.  Of  the  kidneys,  759.  Of 
the  animal's  rumination,  ib.  Has  four  ven- 
tricles, ib.  Of  the  duodenum,  fpleen,  liver, 
vefica  urinaria,  organs  of  generation  in  the 
male,  heart  and  aorta,  761. 

Cowper  (Mr),  his  opinion  concerning  the  circu- 
lation of  blood  in  foetufes,  380. 

Cranium  defcribed,  69. 

Crijla  galli  defcribed,  97. 

Crural  nerves  defcribed,  365. 

Cures,  unexpected  ones,  637. 

Cutaneus  nerve  defcribed,  361. 

Cuticula  pervious  to  humours  going  out  of  the 
body,  and  to  others  coming  into  it,  624. 
Obfervations  on  the  means  of  defence  pro- 
vided for  it  by  nature,  624. 

Cuticle,  Latin  treatife  concerning  it,  706.  Its 
colour  always  white,  even  in  negroes  and 
mulattoes,  707.  Is  very  flexible  and  capable 
of  being  diftended,  ib.  Can  afterwards  con- 
tract: to  its  former  fize,  708.  Retains  this 
contractile  power  for  a  great  length  of  time, 
ib.  Is  deftitute  of  fenfation,  ib.  Prevents 
too  acute  feeling,  ib.  Indeftructible  by  the 
moft  powerful  chemical  folvents,  or  by  the 
air,  ib.  Advantages  derived  from  it,  ib. 
Maybe  deftroyed  by  violent  friction,  710. 
Quickly  grows  after  being  deftroyed,  ib. 
but  not  after  the  cutis  alfo  is  deftroyed,  ib. 
Is  full  of  innumerable  pores,  711.  Thefe 
are  not  fimple  pores  through  which  any  li- 
quor thrown  on  the  furface  of  the  body  may 
pafs,  ib.  Lewenhoeck's  calculation  concern- 
ing the  fmallnefs  of  its  pores,  712.  incredible, 
ib.  Are  very  difficult  to  be  feen,  ib.  No 
proper  veffels  in  the  cuticle,  713.  Is  pro- 
bably preferved  by  the  refiduum  of  the  li- 
quors tranfuding  through  it,  714.  Its  ap- 
pearance through  a  microfcope,  715.  Can- 
not be  proved  to  be  compofed  of  fcales,  715. 
Is  probably  nothing  elfe  than  the  extremities 
of  innumerable  veffels  run  together  into  a 
membrane,  716.  A  number  of  phenomena 
folved  by  this  hypothefis,  ib.  Is  of  differ- 
ent thicknefs  in  different  parts  of  the  body, 
717.  Is  capable  of  changing  its  nature  in 
certain  circumiiances,  ib.  Subject  to  va- 
rious alterations  in  difeafes,  718. 

D 

Deglutition,  how  the  organs  of  it  are  to  be 


prepared,  17, 
Delirium,  may  be  produced  by  a  wound  pene- 
/     trating  the  cavity  of  a  bone,  42. 
Diaphragm  connected  with  the  falfe  ribs,  169, 

Experiment  concerning  its  motion,  329. 
Diarthrojis  defined,  58. 

Digajlric  mufcles  have  no  effect  in  bringing 
down  the  lower  jaw,  236.  Their  true  ope- 
ration is  in  deglutition,  237.  This  proved 
by  an  obfervation  of  Mr  George  Lauder, 
238.  Further  obfervations  concerning  their 
ufe,  250. 

Dog,  the  anatomy  of  that  animal,  732.  Its 
legs  fhorter  in  proportion  to  its  trunk  than 
in  man,  ib.  Of  the  omentum,  733.  Sto- 
mach, ib.  Interlines  in  general,  734.  Duo=> 
denum,  ib.  Reafon  of  the  difference  of 
ftructure  between  his  inteftines  and  thofe  of 
man,  735.  Appendix  vermiformis,  736. 
Colon,  ib.  Fetid  bags  at  the  end  of  the  in- 
teftinum  rectum,  ib.  Mefentery,  ib.  Pan- 
creas, 737.  Spleen,  ib.  Liver,  ib.  Kid- 
neys, 738.  Capfulse  atrabiliarije,  ureters, 
and  bladder,  739.  Spermatic  veffels,  fcro- 
tum,  and  tefticles,  741.  Of  the  penis,  and 
the  manner  of  generation  in  thefe  animals, 

742.  The  proftate  and  uterus,  ib.  Dia- 
phragm more  loofe  and  free  than  the  human, 

743.  Difpofition  of  the  mammse,  ib.  of  the 
llermim,  ib.  Mediaftinum  and  heart,  744. 
Why  this  animal  bears  forward  the  right  fide 
more  than  the  left  in  running,  746.  Tho- 
racic duct  and  lungs,  ib.  Neck,  teeth,  and 
tongue  747.  Velum  pendulum  palati,  osfo- 
phagus,  nofe,  ear,  and  eye,  748,  749.  Dogs 
fee  better  in  the  night-time  than  man,  and 
why,  751. 

Drake  (Dr),  his  erroneous  account  of  an  expe- 
riment of  Cowper's,  387. 

Dropfy,  an  uncommon  one  occafioned  by  a 
fteatomatous  omentum,  496.  Appearances 
on  the  dixTection  of  the  body,  499.  Im- 
provements in  the  operation  of  tapping  for 
the  dropfy,  503. 

Duodenum,  defoription  of  the  inteftine  fo  called, 
616.  Vefalius's  defcription  inaccurate,  ib. 
Why  it  is  fometimes  found  fo  large,  619, 
Why  it  is  not  pendulous,  620.  Its  fhape  in 
various  animals,  ib.  Why  it  is  more  fub- 
ject  to  diforders  than  the  other  inteftines,02 1 , 

Dura  mater,  how  preferved,  15. 

E 

Epidermis  of  various  thicknefs  in  different 
part  of  the  body,  624.  Its  ufes5  625.  The 

molt 
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mofl  incorruptible  part  of  the  body,  626. 

Bpilcpfy  unexpectedly  cured,  64 1. 

Epiphyses '  in  children  only  proceiTes  of  bones  in 
adults,  46.  Defined,  47.  Their  ufes,  ib. 
Various  particulars  relating  to  them,  54. 

Excrefcences  on  the  penis,  nofe,  and  cheek,  un- 
expectedly removed,  637,  638,  639. 

Exfoliation  does  not  always  take  place  when 
bones  are  laid  bare,  290.  Signs  of  it  by  Mr 
Petit,  291. 

Eye,  how  prepared  and  preferved  for  anatomi- 
cal purpofes,  16.  A  cataractous  one  dif- 
fered, 508.  A  periodical  pain  in  it  cured 
by  vomiting  and  purging,  641. 

.  F 

Face,  the  bones'of  it  defcribed,  106.  Its  fu- 
tures, 106,  107. 

Ferrein's  criticifms  on  the  paper  concerning  the 
lower  jaw  refuted,  260. 

Fibula,  the  fmall  bone  of  the  leg,  defcribed,  209. 
Its  ufes.  211. 

Fingers,  their  bones  defcribed,  199. 

Fi/b,  a  ftrange  one  pretended  to  be  fhewn  by  a 
foldier,  281  ;  no  other  than  the  epiphyfes  of 
the  vertebrae  of  a  whale,  ib^ 

Fijbes  have  a  ftrong  cuticle,  774  ;  are  deflitute 
of  anterior  and  pofterior  extremities  as  well 
as  a  neck,  ib.  Their  abdomen  covered  with 
a  black  membrane  refembling  our  peritonae- 
um, 775-  Form  and  ufe  of  their  teeth,,  ib. 
Oefophagus,  guts,  and  pancreas,  defcribed, 
ib.  Defcription  of  the  liver,  gall-bladder, 
fpleen,  organs  of  generation,  and  manner  of 
impregnating  their  eggs,  776,-  777.  Air  or 
fwimming  bladder  defcribed,  777.  Why 
dead  fiff.es  float  with  their  bellies  uppermoft, 
rb.  Ureters  and  vefica  urinaria  in  fome  fpe- 
cies  of  fifties,  778^  Their  heart  is  lodged  in 
the  diaphragm,  ib.  Branchise  and  brains,  ib. 
Have  a  large  organ  of  fmelling,  and  an  acute 
fmell,  779.  Their  optic  nerves  and  eyes, 
ib.  Have  no  eye-lids,  and  why,  ib.  How 
their  eyes  are  defended  from  injuries,  780. 
Uncertain  whether  they  have  a  fenfe  of 
hearing  or  not,,  ib. 

Foetufes,  effay  on  their  nutrition,  3.71.  Preli- 
minary facts,  373.  A  monftrous  foetus  with- 
out heart  or  lungs,  380.  How  far  the  mouth 
or  umbilical  veffels  are  neceffary  for  their  nu- 
trition, 397-  Whether  they  are  nouriflied 
by  the  liquor  of  the  amnios,  406.  By  fome 
thought  to  fuck  in  the  womb,  414.  Do  not 
fwallow  the  liquor  of  the  amnios,  418.  Nou- 
riflied wholly  by  the  navel,  422.    This  con- 
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clufion  confirmed  by-  the  analogy  of  ovipa- 
rous animals  and  vegetables,  422.  Nutri- 
tion of  the  foetufes  of  oviparous  animals,  423* ; 
of  plants,  424.  Practical  corollaries  from  the 
effay,  438.  Appendix  vermiformis  in  foetuf- 
es never  diftended  with  meconium,  627. 
Difputes  arifing  from  want  of  attention  to 
the  different  forces  acting  upon  the  fcetus 
and  the  adult,  ib.  Remarkable  difference 
in  the  circulation  of  the  blood,  628. 

Foot,  its  bones  defcribed,  214. 

Fore-arm  has  two  bones,  the  ulna  and  radius, 
186.  Their  ends  cartilaginous  in  children, 
191. 

Fowls  have  the  ftrongeft  mufcles  of  their  bo- 
dies inferted  into  their  wings,  762.  Their 
wings  not  placed  in  the  middle  of  their  bo- 
dies, ib.  Cannot  fly  if  kept  from  flretching 
out  their  necks,  or  if  their  tails  are  cut  off, 
ib.  Alfonfus  Borellus's  account  of  their  pro- 
greffive  motion,  763.  Curious  mechanifm 
of  their  toes,  ib.  Of  the  beak  of  carnivo- 
rous fowls,  764.  A  particularity  in  their 
eye  which  cannot  well  be  explained,  772. 
Have  no  external  ear,  ib. 

Gale-bladder,   why  filled  with  a  green- 

fharp  bile  in  childrenr  443. 
Ganglions  defcribed,  320. 
Ginglimus  defcribed,  58. 

Glajfes  for  keeping  preparations  ought  to  be  of 

the  fineft  kind,  24. 
Glenoid  cavity  of  the  fcapula  defcribed,  181. 
Gomphofis  defcribed,  106. 
Gonorrhoea,  cafe  of  a  pregnant  woman  labour- 

ing  under  a  virulent  one,  407. 

H. 

Habits  (bad)  indulged  in  patients  with  fuc= 
cefs,  635. 

Hematocele  defcribed,  580. 

Hemorrhages  from  flefh  arifing  from  the  cut 
part  of  a  folid  bone,  38. 

Hairs  fometimes  formed  in  the  inteftines  and 
other  vifcera,  419. 

Hand,  its  bones  defcribed,  191. 

Hare,  inftance  of  its  young  wanting  the  umbi- 
lical veffels,  404.  The  account  inconfift- 
ent,  405. 

Head,  what  motions  of  it  are  performed  by 
means  of  the  two  fir  ft  vertebra  of  the  neck, 
144.    Ufe  of  its  rotatory  motion,  145. 

Hd/lers  observation  of  the  liquor  of  the  am- 
5  G  nios 
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nios  patting  into  the  ftomach  of  the  foetus, 
416.  inconclufive,  417. 
Hernia,  the  means  ufed  by  nature  to  prevent 
them,  543.  Miftake  of  fome  authors  con- 
cerning them,  546.  Brutes  in  lefs  danger  of 
them  than  men,  545.  Of  inguinal  hernias 
in  men,  552.  Their  different  forms  and  ef- 
fects, ib.  Scrotum  and  peritonaeum  how  af- 
fected in  cafes  of  hernia,  553.  Vifcera  in 
the  fac  and  in  the  abdomen  how  affected, 
554.  Inflamed  or  ftrangulated  hernia  defcri- 
bed, 555.  Why  the  bowels  frequently  re- 
turn without  the  fac,  ib.  How  the  fperma- 
tic  cord  maybe  thickened  in  hernias,  556. 
Account  of  hernias  where  the  fac  is  wanting, 
ib.  Sometimes  the  bladder  and  uterus  have 
been  found  in  a  hernial  fac,  556,  557.  An 
hernia  eafily  diftinguiflied  from  any  other 
difeafe,  557.  Various  methods  of  reducing 
hernia,  558.  Hot  applications  improper, 
5  ^9.  Snow  or  cold  claret  fometimes  fucceed 
after  other  applications  have  failed,  ib.  Of 
the  operation  for  the  bubonocele  or  complete 
hernia,  560.  Of  the  mortification  of  the 
omentum  in  thefe  cafes,  561.  Of  the  inte- 
ftine  being  opened  or  gangrened,  562.  Di- 
rections for  treating  the  patient  after  the  ope- 
ration, 563.  Of  blocking  up  the  paffage 
after  the  bowels  are  reduced,  565.  Of  falfe 
herniae,  568. 
Hydrocele  defcribed,  568.  Its  caufes,  569.  Its 
cure,  ib.  Hiftory  of  a  cafe  completely  cu- 
red, 571,  572.  Remarks  on  tapping  in  the 
hydrocele,  573.  Cafe  of  a  fac  in  the  fper- 
matic  cord,  574  ;  of  a  tefticle  left  out  of  the 
fcrotum  after  this  operation,  575.  Four  fpe- 
cies  of  hydrocele  fometimes  feen  in  one  pa- 
tient, 576.  A  fifth  kind  of  hydrocele  ac- 
companied with  a  true  hernia,  577.  A  cafe 
of  this  kind,  578.  A  fixth  fpecies,  579.  Ge- 
neral caution  in  the  management  of  hydro- 
celes, ib. 

r  I.  ■ 

Jaundice,  effay  on  it,  607.  Not  caufed  by  an 
obstruction  of  the  capillary  veffels  of  the  li- 
ver, ib.  The  moft  probable  caufe  is  an  ob- 
ftruction  of  the  ductus  communis  choledo- 
chus  or  cyftic  duct,  61 1.  How  this  obftruc- 
tion  may  be  occasioned,  ib-  chiefly  by  gall- 
ftones,  612.  The  difeafe  cannot  be  produ- 
ced by  fpafms  or  conftrictions  of  the  duct, 
613.    Objections  anfwered,  614. 

Inferior  extremities,  their  bones  defcribed,  202. 


D       E  X. 

Injctling  the  veflels  of  animals,  its  ufes,  I,  Sy- 
ringe for  injections  defcribed,  2.  Advanta- 
ges and  difadvantages  of  glutinous  liquors  for 
injections,  3.  Of  fpirit  of  wine,  melted  tal- 
low, and  oil  of  turpentine,  4.  Ruyfch's  re- 
ceipt for  injections,  ib.  n.  Different  coloured 
fubftances  ufed  for  this  purpofe,  5.  MrRan- 
by's  receipt,  5,  n.  The  Author's  method  of 
making  the  fine  and  coarfe  injections,  6.  Of 
choofing  and  preparing  the  fubjedt,  7.  Of 
throwing  in  the  injection,  8,  9.  Ruyfch's 
method,  7,  8,9,  10,  notes.  Surprifing  penetra- 
tion of  this  injecting  matter,  10. 
Inoculation  for  the  fmall-pox,  account  of  it  in 
Scotland,  679.  Firft  introduced  by  Mr 
Charles  Maitland  into  Britain,  681.  Firft 
generally  pradtifed  at  Dumfries,  ib.  Preju- 
dices againft  it,  ib.  Anfwers  to  the  argu- 
ments againft  it,  682.  Many  fewer  die  of 
inoculated  fmall-pox  than  of  the  natural 
kind,  684.  This  proved  from  a  table  of  bu- 
rials, 685.  Of  the  age  and  feafon  of  the 
year  proper  for  inoculation,  687.  Of  the 
method  of  performing  the  operation,  688. 
Inoculated  fmall-pox  of  a  more  favourable 
kind  than  the  natural  ones,  689.  Manage- 
ment after  inoculation,  690.  Inconvenien- 
cies  fometimes  attending  the  operation,  691. 
Table  of  thofe  who  recovered  and  died,  693. 
Of  the  reafons  which  may  be  affigned  for  the 
death  of  thofe  who  are  inoculated,  694.  No 
authentic  accounts  of  the  natural  fmall-pox 
coming  on  after  inoculation,  699  ;  nor  of 
other  difeafes  being  engrafted  along  with  it, 
700;  nor  of  any  difeafe  of  importance  being 
the  confequence  of  it,  701. 

Intejlines,  mifcellaneous  remarks  on  them,  622. 
A  common  miftake  concerning  their  external 
covering  corrected,  ib.  In  what  place  their 
longitudinal  fibres  can  be  feen  moft  distinctly, 
ib.  Of  the  great  difcharge  of  mucus  after 
an  excoriation  of  the  inteftines,  623.  Ob- 
fervations  on  them  when  diftended  with  air, 
ib.  Introfufceptio  of  them  defcribed,  673. 
Cafes  of  it,  ib. 

Intercojlal  mufcles,  remarks  on  them,  657. 

Juniper,  poflibly  an  antidote  againft  the  fmall- 
pox,  683,  «. 

K 

Knee,  its  motions  defcribed,  213.  Why  dif- 
ficult to  be  luxated,  but  fubject  to  white- 
fwellings,  214.  Part  of  its  cartilage  fepara- 
ted  and  ofiified,  462. 

L. 
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L. 

Lacrymal  canals,  their  difeafes,  522.  The 
canals  described,  513.  How  thofe  ari- 
fing  from  obftruction  maybe  known,  524. 
Difeafe  arifing  from  a  weaknefs  of  the  fibres 
of  the  lacrymal  fac,  calkd  a  dropfy  of  the 
eye,  525.  Its  cure,  ib.  On  opening  the 
lacrymal  fac,  526.  On  an  excoriation  of  the 
lacrymal  duel:,  527.  On  the  obftruction  of 
the  duct  by  fungous  fiefh,  528.  On  making 
an  artificial  paffage  through  the  bone,  529. 
Faults  of  the  inftruments  ufed  for  making 
this  paffage,  530.  On  a  caries  of  the  os  un- 
guis. S31- 

Lableal  fax:  and  duct  defcribed,  310. 

Lander  (Mr  George),  an  obfervation  made  by 
him  about  the  ufe  of  the  digaftric  mufcles, 
238. 

Leg,  has  two  bones,  tibia  and  fibula,  206.  An 
anomalous  tumour  in  it,  unfucefsfully  treated, 
463.  All  the  mufcles  and  cellular  texture 
converted  into  a  kind  of  pappy  fungous  fub- 
ftance,  464.  Hiftory  of  an  ulcer  in  the  leg, 
465.  Affords  an  example  of  a  fharp  purulent 
matter  abforbed  into  the  blood,  468. 

Ligaments  defcribed,  60.  Their  ufes,  61. 
"Whence  the  liquor  which  moiftens  them  is 
derived,  64. 

Lower  jaw,  remarks  on  the  mufcles  and  luxa- 
tion of  it,  231.  The  mechanifm  of  its 
mufcles,  &c.  imperfectly  underflood,  ib. 
Remarks  on  its  articulation,  232.  Defcrip- 
tion  of  the  parts,  with  a  reprefentation  of 
them    in    their  natural   magnitude,  233. 

•  Powers  employed  in  opening  the  mouth,  235. 
Lower  jaw,  why  in  fome  cafes  it  falls  down, 
and  in  others  is  violently  fhut,  241.  Why  the 
mouth  ftands  open  when  the  lower  jaw  is 
luxated,  ib.  Mr  Petit's  method  of  reducing 
a  luxation  of  the  lower  jaw  ineffectual,  244. 
Anfwers  to  criticifms  on  this  paper,  251. 

Lungs,  how  prepared,  20.  Their  veficles  are 
polygons,  21.  Lungs  and  pleura,  proofs  of 
their  contiguity,  659. 

Lymphatics,  hiftories  of  their  cure  when  opened 
in  wounds,  313.  This  little  taken  notice  of 
by  chirurgical  writers,  ib.  A  lymphatic 
opened  in  extirpating  a  fteatomatous  tumour, 
ib.  Cured  by  an  application  of  Roman  vi- 
triol, and  dreffing  the  efchar  with  alcohol, 
ib.  Another  in  the  operation  of  blood-let- 
ting, 3 14- 

M 

Madder  root  tinges  the  bones  of  animals,  36. 


Marrow  fupplied  with  veflels  from  the  perio- 
fteum,  33.  Supported  by  the  cancelli  of  the 
bones,  36.  Contained  in  cells  formed  by  the 
internal  periofteum,  40.  How  feparated 
from  the  blood,  41.  Its  chemical  analyfis, 
ib.  Is  different  in  different  periods  of  life, 
42.  The  membranes  containing  it  are  en- 
dowed with  fenfibility,  ib.    Its  ufes,  ib. 

Mathematics,  infuflicient  to  account  for  the 
phenomena  of  the  human  body,  727. 

Maxilla  fuperior  defcribed,  106.  An  improper 
term  for  the  upper  jaw,  ib. 

— ■»  inferior  defcribed,  121.    Its  condyloid 

proceffes  how  articulated  with  the  ofla  tern- 
poium,  123. 

Maxillary  procefs  defcribed,  iro. 

Medulla  fpinalis,  a  liquor  feparated  in  it,  333. 

Membranes  how  preferved,  14. 

Mery  (Mr),  defcribes  a  monftrous  fcetus,  380. 
His  fuppofition  concerning  the  circulation 
of  the  blood  in  fcetufes  erroneous,  ib. 

Metacarpus,  its  bones  defcribed,  197. 

Metatarfus,  its  bones  defcribed,  221. 

Monro  (Dr),  account  of  his  life,  ix  ^-xxiv. 

Mouth,  its  opening  is  performed  by  the  motion 
.of  the  lower  jaw  downwards,  and  of  the 
upper  jaw  upwards,  239.  Why  it  cannot 
be  fhut  when  the  lower  jaw  is  luxated,  241. 
How  far  neceffary  to  the  nutrition  of  a  fcetus, 
397- 

Mufcles,  how  preferved  for  anatomical  ufes, 
12.  Do  not  always  become  fhorter  when 
they  act,  nor  exert  their  force  when  they  be- 
come fhorter,  273. 

Mufcularis  nerve  defcribed,  362. 

Mufculo-cutaneus  nerve  defcribed,  ib. 

Mu/lard,  its  good  effects  as  a  vomit,  648. 

N 

Natural  liquors,  artificial  paiTages  for  them., 

5*7-  • 

Navel  wanting  in  fome  inftances,  403,  404. 

Nerves,  how  their  fmatl  twigs  are  made  to 
appear,  13.  Their  anatomy,  316.  Of  the 
nerves  in  general,  317.  Common  opinion 
concerning  their  Origin,  318.  Their  texture 
fibrous,  319.  Their  different  coats,  ib.  have 
numerous  blood-veffcls,  320.  Various  other 
circumftances  concerning  them,  ib.  Affected 
by  changes  produced  on  their  coats,  321. 
Remark  concerning  compreffed  nerves,  ib- 
Never  recover  themfelves  after  being  hard 
tied,  322.  Their  action  deftroyed  by  injuries 
of  the  encephalon,  ib.  By  fome  thought  to 
be  folid  cords,  324.  Objections  to  that  opi- 
5  G  z  nions, 
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nion,  ib.  Arguments  for  and  againft  their 
being  tubes,  326.  Arguments  for  a  nervous 
fluid,  327.  Nerves  divided  into  arterious  or 
effluent,  and  venous  or  refluent,  331.  Ob- 
jections, ib.  Hypothefes  concerning  the  na- 
ture of  the  liquor  of  the  nerves,  332.  This 
liquor  feparated  in  the  cortex  encephali  and 
medulla  fpinalis,  333.  Experiments  faid  to 
contradict  the  fubtilty  of  the  nervous  fluid, 
refuted,  334.  Further  confiderations  on  its 
motion,  ib.  No  proof  of  valves  in  the  nerves, 
335.  Phenomena  of  the  nerves  explained 
on  the  hypothefis  of  a  nervous  fluid,  336. 
Objections  to  the  fuppofition  of  mufcular 
motion  being  occaGoned  by  fuch  a  fluid,  an- 
fwered,  341.  Of  the  particular  nerves,  345. 
Third  pair  defcribed,  347.  Fourth  and  fifth 
pair,  348.  Sixth  pair,  351.  Seventh  pair, 
353.  Eighth  pair,  354.  Ninth  and  tenth 
pair,  356.  Firft  and  fecond  cervical  pair 
clefcribed,  359.  Third  and  fourth  cervicals 
defcribed,  360,  361.  Twelve  dorfal  nerves 
defcribed,  364.  Five  lumbar  nerves  de- 
fcribed, 365.  The  fix  pair  of  the  falfe  ver- 
tebrae defcribed,  366,  367. 

Nortwyk  (Dr),  his  defcription  of  an  impreg- 
nated human  womb,  381. 

Nofe,  a  tumour  on  it  unfuccefsfully  extirpated, 
533.  The  patient  deftroyed  by  an  oozing 
of  lymph  which  could  not  be  flopped,  534. 

Mick's  aqueduct  defcribed,  103. 

Nurjes,  why  thofe  who  menftruate  ought  not 
to  be  chofen,  444. 

O 

Old  maids,  why  they  have  generally  hard 
labours  after  being  married,  1 56. 

Olecranon,  a  procefs  of  the  ulna,  187. 

Olfatlory  nerves  defcribed,  345. 

Omentum,  a  fteatomatous  one  occafions  an  un- 
common dropfy,  496.  Of  its  mortification 
in  hernia?,  561. 

Optic  nerves  defcribed,  346. 

Orbitar  procefles  fuperior  and  interior,  defcri- 
bed, no. 

Os  Coccygis  defcribed  in  adults  and  children, 
154.  Has  very  little  refemblance  to  the 
vertebra;. 

 Cuboides  defcribed,  218.    Scarcely  begun  to 

oflify  at  birth,  219. 
■ —  Cuneiforme  defcribed,  193. 

.  externum  defcribed,  219. 

 medium  or  minimum  defcribed,  ib. 

! — •  maximum  or  internum  defcribed, 


ib.  Thefe  three  bones  cartilaginous  in  a 
foetus  of  nine  months,  220. 

—  Ethmoides  defcribed,  97.  Its  ufes,  98.  Dif- 
eafes  difficult  to  cure,  99.  How  it  appears 
in  children,  ib. 

— -  Femoris.    See  Thigh  bone. 

—  Frontis  defcribed,  78. 

—  Hyoides  defcribed,  132.  Part  of  a  ligament 
inferted  into  it  fometimes  oflifies,  133. 
Ufes  of  the  ligament  inferted  into  its  ap- 
pendices, 240. 

—  Humeri  defcribed,  183.  Motions  of  the 
arm  performed  by  means  of  the  articulation 
of  this  bone  with  others,  ,186.  Its  ends  car- 
tilaginous in  a  new-born  infant,  ib. 

—  Ilium  defcribed,  157. 

—  Ifchium  defcribed,  ib. 

—  Lunare  defcribed,  193. 

—  Magnum  defcribed,  194. 

—  Metacarpi  indicts  defcribed,  198. 

 medii  digiti  defcribed,  ib. 

 digiti  annularis  defcribed,  199. 

 minimi  digiti  defcribed,  ib. 

—  Metatarfi  pollicis  defcribed,  221. 

 of  the  fecond  toe  defcribed,  ib. 

 of  the  middle  toe  defcribed,  222. 

 of  the  fourth  toe  defcribed,  ib. 

 of  the  little  toe  defcribed,  ib. 

—  Naviculare  defcribed,  218.  Cartilaginous 
in  infants,  ib.. 

—  Occipitis  defcribed,  92. 

—  Pififorme  defcribed,  193. 

—  Sacrum  defcribed,  151.  Of  a  foft  fpongy 
fubftance,  153.  Secured  by  ftrong  thick 
mufcles  and  ligaments  from  external  inju- 
ries, ib.  How  reticulated  to  the  laft  ver- 
tebra of  the  loins,  ib.  Its  ufes,  154.  Its 
appearance  in  infants,  ib. 

—  Pubis  defcribed,  161. 

—  Scaphoides  defcribed,  192. 

—  Sphenoides  defcribed,  99.  Almoft  complete 
in  a  foetus  of  nine  months,  105. 

- —  Trapezium  defcribed,  194. 

—  Trapezoides  defcribed,  ib. 

—  Unciforme  defcribed,  195. 
Ojfa  malarum  defcribed,  no. 

 Maxillaria  fuperiora  defcribed,  1 1 1.  Their 

appearance  in  a  new-born  child,  115. 

 Nafi  defcribed,  108. 

 Palati  defcribed,  116. 

 Innominata  form  the  cavity  of  the  pelvis, 

156.  Their  appearance  in  children  and 
adults,  ib.  Suppofed  to  be  divided  into 
three,  157.  A  great  cavity  formed  by  all 
the  three  bones  of  which  they  are  compofed, 

162 
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162.  How  joined  to  the  os  fdcrum,  163. 
Form  acetabula  for  the  heads  of  the  thigh- 
bones, 164. 

O'ffa  Parietalia  defcribed,  84. 

 Sefamoidea  defcribed,  223. 

 Spongiofa  defcribed,  98. 

- — Temporum  defcribed,  87.  How  they  appear 
in  infants,  91. 

 Turbinata  defcribed,  118. 

 Triquetra,  uncommon  in  number  and  fize, 

229. 

 Unguis  defcribed,  109.  Part  of  the  eth- 
moid bone,  98. 

Ojjification,  how  that  procefs  is  performed,  49. 
Affifted  by  preffure,  50.  By  climate,  51. 
By  the  ule  of  ardent  fpirits,  52.  Various 
queries  relating  to  it,  ib. 

Ovarium,  four  cafes  of  its  being  tumefied, 
509.  In  one  cafe  filled  with  mucus,  ib.  In 
another  furprifingly  diftended  with  air,  511. 
In  the  third  with  purulent  matter  and  mu- 
cus, 513,  514-  The  fourth  terminated  by 
refolution,  516. 

Oviparous  animals,  how  their  fcetufes  are  nou- 
rished, 423. 

P 

Paracentesis,  or  tapping  for  the  dropfy, 
improved  method  of  performing  that  opera- 
tion, 503.  Of  the  proper  place  for  making 
the  puncture,  ib.  A  belt  for  compreffing 
the  abdomen  during  the  drawing  off  of  the 
water,  505.  On  making  the  puncture,  and 
drawing  off  the  water,  ib.  On  dreffing  the 
wound,  506. 

Periqfieum  defcribed,  31.  Divided  into  two 
layers  of  fibres,  ib.  One  of  the  layers  for- 
merly thought  to  come  from  the  dura  mater, 
32.  Full  of  blood-veffels  which  may  be  in- 
jected, ib.  Well  furnifhed  with  nerves,  33. 
Supplies  the  marrow  with  veffels,  ib.  Its 
ufes,  ib.  How  it  becomes  fixed  to  the  neigh- 
bouring parts,  ib.  Bad  confequences  of  the 
deftrudtion  of  its  veffels,  34.  Its  ftrudture 
probably  fimilar  to  that  of  the  fkin,  ib. 

Periofteum  internum  defcribed,  40.  Forms  cells 
for  containing  the  marrow,  ib.  More  eafily 
feparated  from  bones  after  they  are  fully 
oflified  than  before,  49. 

Pelvis,  formed  by  the  ojfa  innominata.  156.. 
Defcribed,  164. 

Peritoneum,  how  affected  in  herniae,  553. 

Petit's  method  of  reducing  luxations  of  the 
lower  jaw  ineffectual,  244. 

Phalanges,  why  the  bones  of  the  fingers  have 


this  name,  201. 

Pia  mater,  how  it  may  be  preferved,- 15. 

Placenta  may  be  feparated  from  the  womb  by 
various  caufes,  435.  Why  it  is  proportion- 
ally largeft  in  the  youngeft  fcetufes,  441. 
Why  it  may  be  more  eafily  feparated  after 
the  child  is  born  than  before,  ib. 

Plants,  how  nourifhed  in  a  foetus  ftate,  434.. 

Pneumatocele  defcribed,  581.  A  cafe  of  pneu- 
matocele, ib. 

Preparations,  how  anatomical  ones  are  to  be 
preferved,  21,  22.    Ruyfch's  method,  22,  n. 

Procejfes,  or  protuberances  of  bones  defcribed, 
46.    Are  only  epiphyfes  in  children,  ib. 

Procidentia  uteri,  account  of  one,  535. 

 ani,  why  children  are  more  fubject 

to  it  than  adults,  156.  Remarks  on  it,  670. 
The  practice  of  nurfes  in  reducing  it  cen- 
fured,  671.  A  cafe  in  which  it  proved  fatal, 
672. 

Pterygoid  procefs  defcribed,  100. 

Puppies  prevented  from  growing  big,  by  drink- 
ing and  being  bathed  in  brandy,  52. 

Pulfe  may  be  greatly  difordered  by  difeafes  of 
the  arterial  coats,  449. 

Quicksilver,  how  ufed  in  anatomical  pre- 
parations, 20. 

R 

Radial  is  nerve  defcribed,  363. 

Radius,  a  bone  of  the  fore-arm,  defcribed,  189. 

Motions  performed  by  it,  191. 
Ranby's  receipt  for  anatomical  injections,  5,  n. 
Recurrent  nerves  defcribed,  355. 
Retina  defcribed,  347. 

Rheumatic  fever  cured  by  a  confiderable  lofs  of 
blood,  641. 

Ribs  defcribed,  165.  Why  convex  externally, 
ib.  Their  broken  ends  cannot  be  far  re- 
moved from  each  other  in  a  fracture,  ib. 
Their  fubftance  fpongy  and  cellular,  166. 
How  articulated,  167.  Divided  into  true 
and  falfe,  168.  The  eight  upper  ribs  for- 
merly claffed  into  pairs,  169.  Fifth,  eleventh, 
and  twelfth  ribs  defcribed,  170. 

Right  arm,  why  ftronger  than  the  left,  745. 

Rottila  defcribed,  212.  Entirely  cartilaginous 
in  a  new-born  infant,  213. 

Ruminant  animals  muft  have  more  than  one 
ventricle,  259. 

Rfiyfch's  recept  for  injections,  4,  n.  His  me- 
thod of  throwing  in  the  injection,  8,  9,  n. 

Of 
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Of  fhewing  the  fine  veffels  of  fruits,  the 
brain,  &c.  13.  Of  feparating  the  cuticula 
and  corpus  reticulare  from  the  fkin,  14.  His 
balfam  for  preferving  his  preparations,  23,  n. 

S 

Sarcocele  defcribed,  584.  Remarkable  cure 
of  one,  585.  Another  cafe  which  proved 
mortal,  587.  Remarkable  inflation  of  the 
mefen'-ery,  veins  and  heart  of  this  patient, 
589.  .      .  - 

Scapula^  or  fhoulder-blade,  defcribed,  179.  Its 
fubftance  cellular,  182.  How  articulated 
with  the  clavicle,  ib.  Motions  performed 
by  means  of  its  articulation  with  other  bones, 
ib.    Its  ufe,  183. 

Scapularis  nerve  defcribed,  361. 

Schindylcfis  defcribed,  106. 

Scrotum,  advantages  of  its  wanting  fat,  550. 
The  wrinkle  of  it  called  raphe  not  of  the 
confequence  commonly  afcribed  to  it,  551. 
Why  the  fcrotum  becomes  thick  in  hernia?, 

553- 

Sella  turcica  defcribed,  102. 

Shoulder,  why  contufions  of  it  are  attended 
with  {harp  pain,inflammation,  and  are  difficult 
to  cure,  181. 

Skeleton  defcribed,  68.  Of  a  woman,  how  di- 
ftinguifhed  from  that  of  a  man,  225. 

Skull,  uncommon  for  the  number  and  fize  of 
the  ojfa  triquetra  defcribed,  229. 

Skulls  of  different  nations  differ  in  fhape,  70. 

Spermatic  veffels,  fcrotum,  &c.  remarks  on 
their  contents,  541.  on  the  courfe  of  the 
veffels,  542. 

■  cord,  its  real  ftrudture  in  the  human 

body,  546.   How  thickened  in  hernias,  556. 

Spermatocele  defcribed,  583. 

Spina  ventofa,  how  produced,  43. 

Spinal  marrow,  in  a  great  meafure  derived  from 
the  encephalon,  323.  Confequences  of  in- 
juries done  to  it,  ib. 

Spirit  of  wine,  its  ufes  in  making  anatomical 
preparations,  22. 

Spine  defcribed,  134.  Its  preternatural  curva- 
tures accounted  for,  139. 

Spleen,  how  prepared,  20. 

Sternum  defcribed,  171.  Anatomifts  divided 
about  the  number  of  bones  which  compofe  it, 
171.  Its  fubftance  cellular,  172.  Three 
bones  of  which  it  is  fuppofed  to  confift  de- 
fcribed, 172.  How  joined  with  the  ribs, 
174.    Its  ufes,  ib. 

Stomach  ought  to  be  kept  full  in  fraftures  of  the 
falfe.ribs,  169. 


Styloid  procefs  defcribed,  100. 
Superior  extremities,    their  bones  defcribed 
176. 

Suppuration,  one  feemingly  far  advanced  termi- 
nates without  an  abfcefs,  640. 

Suture,  how  divided,  55. 

Sutures  of  the  face  defcribed,  106,  107. 

Swammerdam's  miftake,  and  that  of  other  au- 
thors, concerning  hernise,  546. 

Symphyfis  and  fynarthrofis,  their  different  fpe- 
cies,  57. 

Synovia  defcribed,  66.    Its  difeafes,  ib. 
T. 

Teeth  defcribed,  125.  Ufe  of  {bedding  them, 
127.  General  ufes  of  the  teeth,  128.  Va- 
rious queries  relating  to  them,  131. 

Tendo  Achillis,  cure  of  a  fractured  one,  66 r. 

Tefticles,  arteries  fent  to  them,  547.  Situation, 
coats,  and  veffels  of  the  tefticles,  548,  549. 
Remarkable  cafe  of  a  tefticle  left  out  of  the 
fcrotum  after  an  operation  for  the  hydrocele, 
573.  Danger  of  irritating  the  tefticles, 
575- 

Thigh-bone  defcribed,  202.  Why  it  is  not  pla- 
ced perpendicularly,  ib.  Why  its  upper  end 
is  not  continued  in  a  ftraight  line  with  the 
body  of  it,  203.  AH  its  proceffes  cartilagi- 
nous in  new-born  children,  205.  Motions 
performed  by  means  of  its  articulation,  ib. 
Why  it  is  difficult  to  diftinguifh  between  a 
luxation  and  fracture  of  its  upper  part,  206. 

Thumb  and  four  fingers,  their  bones  defcribed, 
199. 

Thymus  and  glanduls  renales,  of  their  diminu- 
tion in  adults,  628. 

Thyroides,  a  hole  between  the  os  ifchium  and 
os  pubis  fo  called,  161. 

Thorax,  its  bones  defcribed,  164. 

Tibia  defcribed,  206. 

Tar/us,  its  bones  defcribed,  214.     Why  it  is 

not  formed  of  a  folid  bone,  220. 
Toes,  their  bones  refemble  thofe  of  the  fingers, 

222. 

Tongue,  how  preferved  for  anatomical  purpofes, 
16. 

Trochanter  major  defcribed,  203. 
Trunk  of  the  body  defcribed,  134. 
Tympany,  remarkable  cafe  of  one,  631.  Cured 
by  prodigious  explofions  of  wind,  634. 

u. 

Valves,  no  proof  of  them  in  the  nerves5 
335- 

Vdlfalva's 
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Valfalvas  imaginary  difcovery  concerning  the 

glandulse  renames,  541. 
Varicocele  defcribed,  582. 

Vander  Wiel,  his  account  of  a  child  born  with- 
out a  navel,  403. 

Vertebra  dentata  defcribed,  143.  Its  appear- 
ance at  birth,  144. 

Vertebra  defcribed,  134.  Nature  of  the  fub- 
ftance  interpofed  between  them,  135.  Of 
their  articulations,  137.  Conclufions  from 
the  manner  of  their  articulation,  ib.  Their 
appearance  in  a  new-born  child,  138.  Di- 
vided into  three  clafies,  140.  Firft  vertebra 
of  the  neck  defcribed,  141.  Why  it  is  called 
Atlas  and  Epiftrophaa,  ib.  Its  appearance 
in  new-born  children,  143.  Motions  per- 
formed by  means  of  the  two  firft  vertebra;, 
144.  Defcription  of  the  third  and  feventh 
vertebrae  of  the  neck,  146.  Dorfal  vertebras 
defcribed,  146.  Why  little  motion  is  al- 
lowed in  thefe,  147.  Lumbar  vertebra  de- 
fcribed, 149.  Difficulty  of  disjointing  the 
vertebrae,  150.  Falfe  vertebrae  defcribed, 
151.  Mechanifm  of  the  cartilages  between 
the  true  vertebrae,  280. 

Vcjfels,  method  of  demonftrating  their  fined  ex- 
tremities, 12.  Ruyfch's  method  of  mowing 
thofe  of  leaves  and  fruits,  13. 

VieuJJens,  an  experiment  of  his  concerning  the 
gravid  uterus,  388.  The  fame  attempted  by 
the  Author,  389.    Remarks  on  it,  390. 

Vifcera  of  the  thorax  and  abdomen  how  prepa- 
red, 17. 

Ulna,  a  bone  of  the  fore-arm  defcribed,  187. 
Motions  performed  by  means  of  its  articula- 
tion with  other  bones,  188. 

Ulnaris  nerve  defcribed,  362. 

Ulcer  of  the  lungs  cured  by  blood-letting,  492. 
Ulcer  of  the  cheek,  with  the  fuperior  falivary 
du£t  opened,  521. 


Umbilical  vein  does  not  abforb  the  red  particles 
of  the  blood,  391. 

 veflels,  how  far  neceffary  to  the  nu- 
trition of  a  fcetus,  397. 

Vomer  defcribed,  119.  Of  a  young  child  de- 
fcribed, 229. 

Ureters,  account  of  their  being  obftructed  with 
fmall  (tones,  540. 

Urine,  why  a  fatal  prognofis  is  drawn  from  it 
when  black  and  foetid,  43. 

Uterine  finufes  preferable  to  arterious  canals, 
442. 

Uterus,  no  anaftomofis  between  its  veflels  and 
thofe  of  the  fecundines,  377.  Hypothefis 
of  an  anaftomofis  how  fupported,  379.  Li- 
quors cannot  pafs  from  the  veflels  of  the  ute- 
rus into  the  fecundines,  385. 

Walther's  criticifms  on  the  paper  concerning  the 
lower  jaw  refuted,  277. 

Wax,  when  ufed  in  anatomical  preparations, 
18. 

White  fwelling  in  the  knee  cured  by  amputation, 
460. 

Win/low's  criticifms  on  the  paper  concerning 
the  articulation,  &c.  of  the  lower  jaw  refu- 
ted, 252. 

Women,  why  they  fhuffle  from  fide  to  fide  in 
running,  227.  Account  of  the  difledtion  of 
five  pregnant  women,  383,  384.  Why 
women  are  more  fubje£t  to  abortions  than 
other  animals,  434.  Why  moft  liable  to 
them  in  the  third  and  fourth  months,  435. 
Why  they  are  attacked  with  naufea  and 
reaching  to  vomit  during  the  firft  months 
of  pregnancy,  435.  Why  fome  are  apt  to 
faint  after  delivery,  442. 

Z. 

Zygomatic  procefs  defcribed,  110.. 
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CORRECTIONS. 

P.  248.  /.  10.    After  written,  fupply  "  concerning  the  ufe  of  tbe  digaftrie 

"  mufeks." 
P.  400.  /.  10.    For  "  fig.  5."  write  «  fig.  8." 
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